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THE PHYSICAL PROPERTIES OF ASPHALTS. 


Tue surface layer of an asphalt sheet-pavement is constructed 
over a bed of concrete which has a rough surface, into the irregular- 
ities of which the asphaltic mixture fits most perfectly. This con- 
dition of contact prevents the wearing surface sliding to adjust 
itself when it may be contracted while the concrete bed beneath it 
is unaffected, and doubtless prevents some cracking of the asphalt 
which might occur. When weather changes of temperature are 
great in amount, and very rapidly effected, the asphalt, with its 
high rate of contraction, shrinks much before the concrete becomes 
colder. When such sudden changes are much below the freezing 
point of water, the asphalt, which has then very little ‘‘softness,’’ 
can not flow within its mass quick enough to preserve its conti- 
nuity. If the weather changes affect the asphalt slowly, it does 
flow so as to not crack. This is the case when the pavement is cov- 
ered with snow. As asphalt pavements become older, all hardening 
more or less, they can less readily adjust their mass to the stresses 
coming upon them, and there is an increased liability to crack; and 
thus, depending upon conditions of climate, any asphalt sheet- 
pavement may crack. 

An ideal remedy for the cracking would be a mixture that could 
remain sufficiently plastic atthe lowest temperatures to which it may 
be subjected, to admit of a ‘‘cold flow’’ of the contained bitumen. 
The condition reminds one of that which is provided for in structu- 
ral iron and steel manufacture. It is not the strongest metal that 
is sought or accepted, but one having coincident capability of cold 
flowing, or capacity for elongating under stress; and no engineer 
trusts a steel because it has a high breaking strength, unless, within 
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certain elastic limits, it also possesses an approved ratio of elonga- 
tion under stress. 

It was partly in recognition of this quality desired in structural 
material that led the writer to: say in the October number of this 
magazine: ‘‘A pavement mixture must be strong enough to resist 
deformation at the highest temperature to which it may be sub- 
jected, and the less it hardens at lower temperatures the wider the 
range of its serviceable plasticity;’’ and in the September number, 
‘‘The writer long since concluded that if a street mixture has abun- 
dant strength to resist injurious deformation at the highest temper- 
ature to which exposed in any street where laid, its degree of strength 
was abundantly sufficient at all times; for, as the temperature falls, 
the strength of an asphaltic cement rises rapidly, and it necessarily 
possesses surplus strength at all temperatures below the highest 
which it has withstood.’’ Then, reciting comparative tests 
made, adds, ‘‘The lines obtained by platting these tests may yet 
prove of value in comparing cements. They are called gradients 
of viscosity or cohesive strength.”’ 

The writer recognizes three variant qualities pertaining to asphalt 
cements and mixtures, investigations of which seem to promise 
valuable information for their rating in industrial uses. These, in 
the order of their importance, are chemical stability, gradient of vis- 
cosity, and cohesive strength. 

Taking these qualities into consideration, investigation falls 
naturally into three lines. The first must be pursued by the pro- 
fessional chemist, and will very likely make but slow progress, and 
if we take into account the vast amount of research which has been 
given to the investigation of petroleums, as an indication of what 
is most likely to be needed in this, we can understand that we may 
have to wait a long time for determining results about asphalts. 
The second admits of study by any one having the patience to pursue 
it. Qualitative results can be obtained by the use of the simplest 


operations. Prepare two uniform-sized samples of cements to be 
compared, say two cylinders with square ends, place them end to 
end, with, for instance, a piece of plane glass between them, lay 
them in a pan of water until the same temperature, then press them 
together between the thumb and finger until it can be seen which 
yields most readily. Repeat this trial at various temperatures, and 
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deduce which cement changes most, as the temperature varies. 
Substitute known weights for the hand pressure. Or with appro- 
priate testing machine make the observations so as to get qualitative 
results. By this last method data can be obtained for drawing 
graphic representations. The third quality named above, that of 
cohesive strength, demands properly devised apparatus as a facility 
for making the investigation, a condition of more importance than 
appears to have been recognized by those who have published re- 
sults of tests made by them. In his own case the writer uses an 
apparatus devised by him for this special work, and the results 
which he secures in testing asphalts in their crude, refined and 
cement conditions, and of fractions of them obtained by solutions, 
indicate the better fitness of his devices. As heretofore stated the 
area of the section broken is ’s of a square inch. Results are re- 
corded, however, for a calculated square inch. The practice is to 
use at the same time five instruments for determining each point 
for the test, so as to get a fair average. 

In illustration of what is stated, the following data concerning 
an asphalt under investigation is given, as extracts only, from 
more copious notes. A sample of paving cement, taken directly 
from the mixing kettle where it was prepared and held for imme- 
diate use, being tested for cohesive strength, gave the following re- 
sults, at the different temperatures as stated, in pounds per square 
inch: 


Tractor. At 60° F, At 50° F. At 40° F. 
RON Mie rts ca ov koa a isie aiosimso aise aden eons 1560 paiaed 1760 
PMR Gtroies coarser AR ee a eRe 1640 1880 1840 
EE ease oe Sea aise vitieal knee ah eae 1680 1880 1820 
RIN pies moe yo crete nica rane ei Oakeoa ieee 1600 1760 1720 
a ere ee are et, aA ee 1700 1920 1840 

EE ere Aree eens mee 8180 7440 8980 
BD sc cxces sans inanenenees 1636 1860 1796 


Some of this cement having been recovered from a carefully- 
filtered solution, was tested for a comparison of cohesive strength 
with the unpurified. At 60° F. the results, in the order of the 
tractors, were 1,480, 1,360, 1,360, 1,360, 1,600, making an average 
of only 1,432 pounds to the square inch. 

Some of this purified cement was boiled in alcohol for three 
hours, and the soluble recovered. Afterwards the residual material 
of the last was boiled in ether three hours, and its soluble recov- 
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ered. Finally, the remaining portion, after the ether treatment, 
was recovered with chloroform. At 60°F. the alcohol solution had 
a strength of 156 pounds, and the ether solution 1,216 pounds to 
the square inch. At 40° F. the alcohol solution had a strength of 
820 pounds to the square inch, and increased it with a lowering 
of the temperature.. By combining these fractions,the alcohol solu- 
tion reunited with the chloroform solution gave in one case 1,400 
pounds to the square inch, and the alcohol solution combined with 
the ether solution 1,160 pounds for the same, both at 60° F. 
Dolphus Torrey. 


ROAD CONSTRUCTION IN VERMONT.* 


THERE has been expended on the highwaysof Vermont during, 
the past ten years, over four million dollars, not including the 
amount required in maintaining the bridges, and over five hundred 
thousand dollars is being annually laid out. If one-fourth of this 
amount had been expended in permanent work and the remainder 
more intelligently laid out, the state would now have more than 
five hundred miles of excellent roads, and the rest of the roads 
would be in at least as good condition as at present, while the an- 
nual expense for repairs would be largely reduced. 

The published statements as to the probable cost of maintaining 
permanent roads are misleading and of but little value, as the local 
conditions of traffic, climate and kind of road necessarily determine 
the amount of repairs in any case. The statistics of macadam road 
repairs furnished by the cities can not be applied to the Vermont 
country roads. It should, however, require but a little proof to 
show that far less money is needed to keep in good condition a stone 
than a dirt road where the wear is caused by the action of traffic 
and the wash of storms, against both of which stone offers far more 
resistance than earth. The fact that a well-built stone road offers 
less resistance to traffic, and is in good condition all of the year, 
should also be taken into account, as this effects a great saving for 
all who make use of the road. 

An obstacle to the rapid introduction of broken stone roads in 


*From the annual report of the Vermont Highway Commission, composed of 
George W. Hooker, J. W. Votey and O. L. Hinds. 
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Vermont lies in the want of machinery, especially stone crushers, 
for carrying on such work. According to the reports received by 
the commissioners, there were in 1893 stone-crushing plants in op- 
eration in the following places: Brattleboro, Rutland, Cornwall, 
Burlington and Montpelier. There is in Shelburne an excellent 
private plant, and Burlington has this year added a second plant. 





A NEW GRAVEL ROAD, BATTERY STREET, BURLINGTON VT: 


Macadam roads will not be possible except in limited sections of the 
state until such machinery is generally introduced. Meanwhile 
the gravel banks of Vermont will furnish a material ready for use, 
of nearly equal value to the broken stone, and at far less cost. This 
material properly selected and well put together, makes an exceed- 
ingly smooth and durable road, and, all things considered, is, the 
commissioners believe, the best adapted for the Vermont country 
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roads. Where good gravel is not obtainable, recourse must be had 
to broken stone. 

One of the illustrations of this article shows a new gravel road 
which is undoubtedly the best in this state. It is eight inches 
thick, built of a limestone gravel remarkable for its binding quali- 
ties, and the surface is smooth as a floor, except at the sides where 
not fully completed. 

The value of a road depends in a large measure upon the resist- 
ing or enduring qualities of the material of which it is constructed ; 
good and permanent roads can‘ not be built from a material soft 
and yielding in character and easily crushed or disintegrated. Of 
all the materials available for this purpose, stone is used almost 
universally, both on account of its strength and its great abund- 
ance and consequent cheapness. 

While the problem of improving or rebuilding the highways of 
Vermont may seem somewhat discouraging, when considered in 
connection with the large mileage, the scattered population, and 
the relatively small amount of taxable property, it assumes, on the 
contrary, a different and brighter aspect when the wealth of road 
materials at our disposal is taken into account. It is doubtful if 
any state in the Union is more fortunate than Vermont in the pos- 
session of an abundance of good material for road work, well distrib- 
uted through the state. 

A stone suitable to be used in road making should be hard, fine- 
grained, absorb but little moisture, but more than all else should 
possess the quality of toughness, lacking which it is worthless ; 
hardness alone is not sufficient, as the hard rocks are often brittle ; 
coarse-grained or porous, it will allow the moisture to enter and in 
consequence will disintegrate under the action of water and frost ; 
resistance to crushing and attrition is needed to withstand the ac- 
tion of traffic ; the less flaky and more cubical it breaks the better 
it is. The best test of a stone is actual service in the position 
where it is to be used, but as this usually is not possible on account 
of the time involved, often other more rapid methods have to be 
used. In the engineering laboratory of the University of Vermont 
the tests of a road metal include a physical and microscopical ex- 
amination, the determination of the specific gravity, the absorptive 
quality, the resistance to abrasion or wear and the crushing 
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strength; a chemical analysis often reveals facts of importance. 
The results of such tests enable one with a knowledge of mineralogy 
and road work to form an opinion as to the probable endurance of 
the specimen under examination. 


TS 


a 


Much valueless information has been spread abroad as to the 
relative rank and value of the different classes of rocks when used 

















MACADAM ROADMAKING SHOWING THE THREE COURSES USED. 


as aroad metal; the opinions of competent authorities have been 
published, stating that a certain kind of rock was of but little value 
for road use, while others, equally competent to judge, have con- 
sidered the same rock to be of the greatest value ; some road build- 
ers have argued at length that limestone was not a suitable material 
of which to build roadways, and have in proof thereof called atten- 
tion to roads built of this material which have not been able to with- 
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stand the action of the weather and traffic ; other builders have made 
roads of limestone, which they have justly claimed were but little, if 
any, inferior to those built of trap rock. One of the greatest objections 
raised against the limestone is that it crushes easily, yetin Vermont 
there is a limestone the crushing strength of which (above 24,000 
lbs. per square in.) exceeds, with possibly a single exception, that 
of any known rock in New England, and there are others that will 
exceed the average strength of the granites. . 

This confusion or disagreement in the classification of road 
metal arises from the fact that the terms granite, limestone and 
sandstone in common usage do not have the scientific and limited 
interpretation given to them by geologists or mineralogists, but are 
general expressions covering in each case a wide range of different 
rocks of varying composition and widely differing strength. There 
is.no strong line of separation between the different classes, but 
they merge gradually one into the other and all possible intermixt- 
ures exist ; if lime predominates, it is commonly called limestone ; 
if the percentage of silica is large, sandstone; while others are 
known as granite, which possess neither mica nor quartz. The 
range of strength in the different rocks is shown in the following 
table, and this exhibits the absurdity of expecting to find the rocks 
included under either class of equal value for a special purpose 
when strength is the chief requisite : 





CRUSHING STRENGTH LBS. PER SQ. IN. | WT. LBS. PER CU. FT. 





| 23,000 190 
Granite.... y 167 
Limestone .| 176 
Sandstone | 1338 to 168 





The published statements that the limestones or the granites 
are unfit for road construction are misleading, and tend to retard 
the progress of highway improvements, for it is from these two 
classes of rocks that a large percentage of the road metal of the fu- 
ture must be drawn. 

Limestone has been used as a road metal to a large extent both 
in this country and abroad, and with it some excellent and some 
inferior roads have been made, depending on the quality of the rock 
selected. The rocks of this class whether weak or strong possess 
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one great advantage over other rocks for use in road building—that 
of binding or uniting readily into a firm mass; the dust produced 
by the traffic having a cementing action that unites and holds the 
stones of a roadway into a solid body. For this reason a compara- 
tively weak limestone will often be found to make a better and more 
durable road for light travel than a stronger stone of silicious nat- 








MACADAM ROADMAKING, SHOWING THE WORK NEARLY COMPLETED. 


ure that does not readily bind together; this fact is of especial value 
to the road builder who is obliged to construct his roads without the 
aid of a roller to compact the material and to depend upon the traf- 
fic for accomplishing this result. In such a case the binding qual- 
ity of the limestone is appreciated. The weaker stones of this class 
are generally lighter in color and contain a larger percentage of car- 
bonate of lime, while the stronger stones are darker in color and 
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have as impurities varying proportions of magnesia, silica, alum- 


ina and iron; the former when used in a road crushes easily and 
produces a lime dust that is extremely disagreeable; it packs well, 
is fairly durable under light traffic, but it would not be an economi- 
cal stone to use under other conditions. 

We should expect, with the great amount of granite in Vermont, 
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A STONEZCRUSHING PLANT AT BURLINGTON, VT. 


that this material would be used to a large extent in road work, es- 
pecially through the eastern portion of the state where this rock is 
found and quarried. When fine-grained and tough, this stone 
makes a good road metal, but some varieties are brittle, although 
hard, on account of the excess of quartz; others are easily decom- 
posed on account of the quantity and character of the feldspar, 
while still others with a large percentage of mica are easily disinte- 
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grated. The refuse of some of the larger quarries is now being used 
on the highways to good advantage. 

Gneiss is of the same composition but different formation from 
granite, being a stratified rock; its value as a road material is varia- 
ble, but similar to that of granite. 

Extending through the western part of Vermont, for nearly its 
entire length, is an outcrop of red sandstone or quartzite; this forms 
the entire mass of the low hills inthe Champlain valley. This rock 
is easily accessible and, when properly handled, makes a fair road, 
but, although hard, it is brittle and is lacking in toughness, and 
roads made from it are liable to be unusually dusty. This material 
has been used for years in the streets of Burlington and has not 
given good satisfaction, but this has been due partly to the faulty 
methods of construction adopted. When a highly silicious rock is 
used in road building, it requires considerable knowledge of such 
work, and unusual care in construction to secure fair results; as 
such material is entirely lacking in binding qualities, it should 
never be left in a thick mass on a roadway for traffic to compact. 

The slate rock is not valuable as a road material, as it readily 
grinds upunder heavy traffic; the harder varieties answer fairly 
well on a road having light travel over it, as the roads of Grand 
Isle county show; owing to its argillaceous nature it readily binds 
together. 

Many of the silicious limestones will undoubtedly be found ex- 
cellent as road metal, as those examined have proved very hard 
and tough. 

Bowlders will furnish a supply of road material of perhaps 
even more value than the rock formations; under this term are in- 
cluded the detached masses of rocks, the field stones and the stone 
walls on the farms. These stones, where the surface is smooth and 
shows no effects of the weather, are generally hard and tough and 
will answer well for road building; the softer and less durable 
stones are easily detected by their color and rough surface and 
readily separated. Aside from its excellent quality there are many 
reasons why this material should be used on the ground of 
economy ; it is well distributed and convenient to the highways ; 
the first cost would be almost nothing, and the expense of quarry- 
ing would be largely avoided; the material could be collected at 
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intervals along the highways and broken up by portable crushers, 
making the hauls short and the expense light; the farms would be 
greatly benefited by being cleared of their field stones and old 
walls ; the farmers would derive considerable revenue from hauling 
this material and the work could be done in winter when large 
loads could be drawn and when their time would be less valuable. 
Brattleboro is already using field stones for its macadam roads and 
finds it the most profitable source of supply. 

All of the material previously mentioned requires to be broken 
up before it is adapted for use in road building, and until in some 
way the towns or counties are more generally provided with stone 
crushers than at present, the road commissioners will have to depend 
for their material upon another source of supply where the stone 
has been broken by nature—namely, the gravel banks. First-class 
roads have been, and can be, built of this material when properly 
selected and well put together. 





PAVING BRICK; CLAYS AND METHODS OF MANU- 
FACTURE. 


Tue clays are not easily distinguishable as a mineral species, 
but they all appear to owe their origin to the decomposition of other 
minerals and to consist chiefly of alumina in combination with 
silica and with a certain amount of water. The two materials that 
are used for the manufacture of paving brick are generally known 
under the term clay; technically speaking, one isa low grade of fire- 
clay, the other an argillaceous shale. Paving brick are manufact- 
ured from each of these materials separately and in combination, 
a brief description of the fireclay being as follows: 

It is a hydrated silicate of alumina usually containing traces of 
magnesia, iron, lime and potash, which makes it more easy to fuse. 
Lime is a dangerous element, a very small percentage of which may, 
under heat, be converted into quick-lime and by exposure to moist- 
ure cause it to slack and disintegrate the brick, but a percentage of 
magnesia is beneficial, producing vitrifaction. A percentage of 
iron in the clay is also of value, assisting in the same manner as 
does magnesia. It is, however, the alumina in the brick which 
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gives it its elasticity, renders it tough and binding, and rapidly 
fusing when in contact with silica. 
Kireclays are found in the coal measures, the fireclays from 


which paving brick are made coming 


gv, in most instances, directly 


from beneath the veins of coal. Nearly all the coal measures in 
Ponnsylvania are underlaid with from two to four feet of this grade 
of clay, any one of which will produce alone a fair paving brick. 
The manner of mining these clays is usually to follow after the coal 
miner and take up the bottom, or fireclay, after the coal has been 
removed, In many instances, where the veins of coal are not of 
profitable thickness to work, the coal and clay are mined together, 
the coal furnishing the fuel in the manufacture of the brick. 

It is our opinion that few single clays will, however, alone pro- 
duce a satisfactory paving brick. ‘The essential qualifications are 
that it shall be impervious to water and homogeneous. Such con- 
ditions as these can result’ only from a mixture of different clays 
finely ground and thoroughly incorporating the proper proportion 
of infusible material which will enable the brick to stand up in the 
kiln and retain its shape, while its other parts melt and run to- 
gether, thus uniting the whole into an impervious and solid mass. 
These results are more successfully obtained where a vein of low 
grade fireclay can be had convenient to a bed of argillite containing 
the necessary amount of alumina and iron, Silica expands under 
heat, alumina contracts. The effect of this combination is that the 
expansion and contraction in’ burning is reduced to a minimum, 
thereby avoiding cracks throughout the brick, caused by the draw- 
ing and twisting under heat, as is the case with brick that shrink 
greatly. 

Shale, or slate clay, is an indurated clay which often forms beds 
in the coal measures. It is chiefly composed of siliéa and alumina 
in variable proportions, and also frequently contains a considerable 


amount of carbonate of lime and oxide of iron. It is of a gray or 


grayish-black color, also of brownish-red when containing much 
iron. Its structure is more or less slaty. 

Shale varies much in its composition. Clay, sand, iron and 
bitumen, either singly or any mixture of them, are included under 
the name, if they form rocks which split in layers in direction of 
their bedding. Clay, however, is an ingredient in most shales. 
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Slate, schist and shale are names employed to denote those kind of 
rocks which are laminated or fissile ; that is, which possess struct- 
ure rapidly splitting into thin layers. Shale and schists are almost 
synonymous, although the latter should be restricted to rocks with 
their layers irregular or foliated. There are searcely any two shales 
given the same analysis. 

Shale is found in various positions in the earth, and ranges in 
thickness from a few inches to hundreds of feet, and, if properly 
manipulated, some of it will produce the finest brick for ornamental 
architectural work, while most of it is suitable as one of the constit- 
uent parts of paving brick. 

We are not advocates of a paving brick made exclusively of 
either fireclay or shale, but prefer an admixture of the two. 

After having secured a clay that is thoroughly adapted to this use, 
the first important move is the preparing of it. It is absolutely neces- 
sary to reduce it to as great a degree of fineness as is possible, the 
finely divided particles being more easily bonded in the plug and 
more readily vitrified in the kiln. ‘The best way to obtain this result 
is first to crush the material in an ordinary dry pan, of which there 
are awumber on the market. The dry pan, we might say, for the 
benefit of the inexperienced, is a revolving pan, containing two 
heavy rolls, weighing from one to three tons each, working upon 
the solid bottom of the pan. Immediately surrounding this solid 
bottom are a series of perforated plates extending to the rim of the 
pan. The material as it is crushed beneath the rolls is scattered 
over these perforations by the centrifugal motion of the pan, and 
those particles sufliciently fine are sifted through, while the coarser 
ones are, by means of serapers, thrown back again under the rolls. 
After passing through this perforated bottom, the whole is scraped 
into a bin, or boot, from which, to a height of probably thirty feet, 
is extended a belt containing a series of buckets, by which means 
the clay is elevated to a sereen, and over which the clay again 
passes, still further reducing the particles in size. There are two 
kinds of screens, stationary and revolving, from either of which 
good results are obtained. l[ither wire or perforated plates can be 
used for screening surface; if of wire, about 14 mesh will pro- 
duce a satisfactory degree of fineness; if of perforated plate, about 
three thirty-seconds. 
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From the screen the clay drops, by means of a chute, into a pug- 
mill, where sufficient water is added to moisten the particles, and is 
here pugged into a stiff mass. 

From the pug-mill, which is usually placed at an elevation of 
from two to four feet above the brick machine, the clay enters the 
mouth of the latter machine, which is equipped with an auger, be- 
ing large at the entrance and tapering to a point at the mouth, and 
which takes the pugged clay, and by compressing it into a reduced 
space, forces it from the mouth of the machine into a continuous 
stream of stiff mud, where it is cut into the desired shape by 
means of wires adjusted for the purpose and manipulated by a lever. 

We have here described what is known among brickmakers as 
the stiff mud process, which is the popular process to-day for mak- 
ing paving brick. It is claimed that there have been produced good 
pavers by the dry press process, also by the soft mud machine; but 
of each of these two processes, as applied to the manufacture of 
paving brick, we require more information than we have as yet 
been able to obtain. 

The brick may or may not be repressed at the option of the 
manufacturer. While it costs a little to repress a brick, it adds 
density and improves the appearance of it; and also, if desired, 
imprints the brand. 

The manner of drying a brick should be thoroughly looked into, 
as clay differs materially. Some clays will dry readily by steam, 
others by hot air, and still others by natural heat, while reversing 
the manner of drying these same clays might cause them to crack 
or to craze. A large percentage of clays can, however, be dried by 
any of these processes. The steam drier seems to be the most pop- 
ular, and inasmuch as it reduces the handling of the brick, by use 
of the tracks and cars, to a minimum, where the cost of fuel is an 
item, it is especially to be desired. 

After the brick have been thoroughly dried, they are run upon 
the same cars into the kilns, where they are set for burning. It is 
unnecessary to describe the setting of brick in the kiln, inasmuch 
as they are of uniform shape and require no expert handling other 
than setting them substantially so as to leave room for the draft 
and maintain them in a solid, upright position while undergoing 
the shrinkage which takes place, heading courses being run at in- 
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tervals to stay them in their position. They should not be set to 
too great a height in the kiln until it has been ascertained what 
weight they will sustain under heat, as some clays will crush out 
of shape if set too high. This can only be determined by actual 
test of the material. 

It is a difficult matter to advise or describe the manner of burn- 
ing brick, while to the casual observer it is an easy matter to 
shovel coal into the fire boxes for a given length of time, and then 
cool and wheel them out, but it is a much more difficult matter to 
produce an article that meets with ready sale. The novice in brick 
making usually starts out with more dollars than experience, and 
expects that his chief difficulty will be his inability to supply the 
trade that will come begging for his brick, but his first few kilns 
will convince him otherwise. Ordinarily a small fire is built ina 
kiln, which is slowly increased for a period of from thirty to forty- 
eight hours. If the kilns are down-draft, the dampers in the 
stacks are closed and the steam allowed to escape from the vent 
holes in the top of the kiln. This should be continued just as long 
as there is any evidence of moisture noticeable. When this has 
disappeared, then the vents may be closed, the damper raised, and 
firing commenced in earnest, gradually raising the heat until a suf- 
ficient degree has been obtained. 

Many writers upon the subject of vitrified brick discuss at 
length the annealing of the material, alleging that this process ren- 
ders it tough. It is our belief and experience that when the burn- 
ing of a brick has been finished it is as tough as it is possible to 
make it, and that the only thing necessary is to see that the cooling 
process is not too rapid. Whenever brick produced from reputable 
material are brittle, it is due, in most instances, to too rapid cooling. 
This means an unequal contraction, which causes numerous iiuvisi- 
ble air cracks, rendering the brick unfit for use in the roadway. 

In this particular part of brickmaking it is highly important to 
have a practical man, as successful burning is usually done by the 
eye. By this is meant that the eye of the practical burner tells 
him when the heat has reached a sufficient degree. Some brick- 
makers have a habit of using tongs, by which, at intervals, they 
pull out a brick and examine it, but those who burn by this method 
can not be classed as expert burners. 
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The cooling off of a kiln should be very gradual, as the admis- 
sion of cool air in the slightest degree has a tendency injurious to 
any brick, and especially to paving brick. After the heat has been 
allowed to die out slowly, the doors are knocked down and the brick 
are wheeled to the cars by means of barrows especially constructed 
for the purpose. 

The plant should be built as compactly as possible. Every- 
thing should move on a down grade. The level of the yard 
should be, if possible, about four feet above the railroad track. 
This enables the cars to be reached without wheeling up a grade. 
At least two tracks should be provided, as in this manner several 
cars can be loaded at the same time, which is sometimes important 
in filling orders on short notice. There should no great space ex- 
ist between the drier and the kilns. The stock sheds should be 
placed between the kilns and the railroad tracks, so that, if the 
bricks are stocked, they will have completed at least a part of their 
journey to the cars, thus avoiding any retracing of steps. If pos- 
sible, have the trade so well in hand as to render stock sheds un; 
necessary. This latter piece of advice, however, may be difficut to 
follow. 

As vitrified brick is the term generally used in specifications 
supplied to contractors, it is necessary to say something upon the 
subject of vitrifaction. 

There seems to be a doubt as to what is meant by the term vit- 
rifaction. Those whose duty it is to inspect pavements are not al- 
ways fully informed on this point. Brick that are not vitrified sut- 
ficiently, and often not vitrified at all, are frequently used for pav- 
ing the streets of important cities and towns, and inspectors who 
examine and report on this work make favorable returns, when, in 
fact, the brick in no respect comply with the contract required. 
This is due, not because of the desire to accept imperfect work, but 
in most cases on account of misinformation. Brick for street pave- 
ments, while they have in some places been used for a number of 
years, are comparatively a new thing; and it does not follow be- 
cause a man has visited the different cities as a member of a com- 
mittee to examine work and material used that he knows a vitrified 
brick when he sees it. It is not to be expected that he should 
know what is the best material or the best method of constructing 
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pavements. Civil engineers are frequently in error in this respect 
from the same cause. So far as their work is required they are a 
good thing, but whether civil engineer or any other person who has 
just taken up the question, it is not reasonable to suppose that they 
can be competent judges of what has required the time and study 
of the brickmaker for years. 

A vitrified brick is one that has been subjected to a degree of 
heat sufficient to cause the fusible ingredients of the clay to unite 
the particles together into a homogeneous mass. Unless this degree 
of heat has been sufficient the vitrifaction will only be in part. 
When the brick are not molded dense and closely compacted, and 
the vitrifaction has not been sufficient to unite the mass into a solid 
body, but has fused it only enough to unite the particles at their 
points of contact, it leaves the brick porous aud unfit for use as a 
paving brick. An additional degree of heat and greater density 
would have rendered this same clay a satisfactory paver. A brick 
should contain just as much clay as is possible to compress within 
a given space; it should then be brought toa sufficient degree of 
heat to fuse and unite together into a glassy substance those ingre- 
dients susceptible of heat. Such a vitrified brick, all other qualities 
being satisfactory, is what is wanted. 

The composition of materials may contain such impurities as 
we have mentioned and still render a dense and vitrified brick, but 
which would be objectionable as a paver, because of extreme brittle- 
ness. This fact, however, is rarely the case if the brick retains its 
form and is dense and well vitrified. Any vitrified brick is neces- 
sarily, from the very definition of the term, to a certain extent 
brittle; and this same brittleness is an indication of its anti-fric- 
tional qualities; and while some of the tests to which it is subjected 
by inexperienced experts may shut it out, yet this does not conclu- 
sively demonstrate its unfitness as a paver. 

We frequently hear of semi-vitrified brick, by which is meant a 
brick partially vitrified, and is an effort on the part of the authors of 
specifications to combine in the term that hardness and toughness 
required in a good paver. Such a term is misleading and incorrect. 
The vitrifaction of a brick commences on the outside and extends 
to the center. Ifa brick be semi-vitrified at the surface, there will 
be no vitrifaction at the center; hence, such a brick will not fill the 
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1equirements. We have seen brick apparently vitrified, from which, 
upon tapping them with a hammer, a shell would fall, thus expos- 
ing a granular, and in some instances, a soft interior. On the other 
hand, there are clays that vitrify so easily that unless the brick- 
maker is very careful his entire kiln will run together into one com- 
mon mass, but such a clay is not likely to cut a figure in the pro- 


duction of a brick for paving purposes. 
W. S. Ravenscroft, C. E. 
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IMPROVED METHODS IN LAYING 
ASPHALT PAVEMENTS. 


The last annual report of the op- 
erations of the engineer department 
of the District of Columbia, by 
Capt. Chas. T. Powell, the engineer 
commissioner, has just appeared in 
printed form. It comprises a vol- 
ume of nearly 300 pages, including 
map. Most of it is statistical and 
local, not containing much general 
information of interest. Prof. Clif- 
ford Richardson, inspector of as- 
phalt and cement, reports paving 
improvements in the methods of 
laying asphalt pavements, as fol- 
lows: 

Proportion of dust in the surface 
mixture.—The rather coarse sands 
of the Potomac river with voids of 
large size seem to demand that a 
considerable portion of fine miner- 
al matter should be added to stiffen 
the cement in these voids. With 
this end in view the amount of 
stone dust has been increased and 
the percentage maintained at more 
than 10 and not more than 15 per 
cent. The result seems to be a 
tougher and more desirable surface. 

Refining crude asphalt.—Exten- 
sive experiments have been carried 
on, in connection with attempts to 
shorten the time necessary for sub- 
jecting the crude pitch to heat in the 
process of refining, at the works of 
the Maryland Pavement Company 
and the Barber Asphalt Paving Com- 
pany. The departure has consisted 
in the use of high-pressure steam 
in large gangs of pipe as a source 
of heat, and a jet of air or of live 
steam as a means of agitation of the 
mass of pitch, thus preventing the 


formation of a core and the overheat- 
ing of that portion of the pitch ad- 
jacent to the shell of the still. A 
considerable saving of time and 
material has been accomplished in 
this way, but it is still an open 
question as to how the quality of 
the product will compare with the 
old process material. In this con- 
nection the form of test for refined 
asphalt of allowing a certain sized 
lump of the material to flow down 
an inclined glass plate at tempera- 
tures above its flowing point, side 
by side with certain standard pieces, 
which Prof. Bowen has developed, 
has proved of value, as it shows the 
relative softness of materials and 
smoothness or lack of impurities. 

Asphalt cements.—The oiled as- 
phalt has shown an improvement 
in that it has been extremely uni- 
form in consistency, as revealed by 
the daily penetrations. With the 
installment of a large new air pump 
close at hand to the refining stills 
it would seem that there should be 
no trouble in this direction in the 
future. 

Hot roller.—The new hot roller 
which the Barber Company has at- 
tached to the front of its regular 
roller, and which does away with 
the ordinary oiled iron-hand roller 
in going over the freshly-raked 
surface mixture for the first time, 
has been a distinct advance. It 
keeps all oil from reaching the sur- 
face, as occurred with the hand 
roller, and obviates the necessity 
of having men walk upon the sur- 
face before it has been compacted, 
thus giving a much more uniform 
consistency to the whole mass. 





Hydraulic base.—At present hy- 
draulic base is made of broken 
stone, sand, and natural hydraulic 
cement. In the light of recent ex- 
perience and in consideration of 
the relative prices, I believe that it 
would be desirable to substitute or 
to experiment with the substitution 
of good river gravel for a part or 
the whole of the broken stone now 
in use.- Concrete made of gravel 
rams much better than that made 
from Potomac broken stone, and 
can in consequence be made much 
drier, and is_ proportionately 
stronger. 

Binder.—In the same way as in 
hydraulic concrete, I would recom- 
mend that experiments be made, 
directed toward determining the 
possibility of substituting gravel 
for broken stone in binder. The 
objection, which has been raised, 
that such a binder would roll, I do 
not think can be sustained. 

The principal changes introduced 
were the substitution of a 6-inch 
concrete base for the 4-inch bitumi- 
nous base hitherto laid under as- 
phalt pavements, and the use of 
vitrified brick gutters in all streets 
paved with asphalt. It is believed 
that each of these changes will con- 
tribute to decreasing the cost of 
keeping the pavements in repair. 
The experiments with vitrified brick 
have been continued, and thus far 
been quite successful. 

It is shown by Capt. Feiberger 
that the cost of resurfacing asphalt 
pavements since 1879 has been 
about $1.50 per square yard. As 
to the life of sheet pavements, he 
says: ‘‘The life of coal-tar pave- 
ments, that is, the time which 
elapses between the completion and 
the resurfacing, has varied from 
two to twenty years. The life of 
the asphalt and the asphalt block 
are still undetermined. The as- 
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phalt pavement laid on Pennsyl- 
vania avenue lasted about twelve 
years. This should be the mini- 
mum life for those pavements, if 
well laid.’’ 





BRICK STREET PAVING IN CHICAGO. 

When the subject of paving 
brick was brought up in the council: 
some months ago, at Chicago, it 
was referred to the Judiciary Com- 
mittee, of which Alderman Mann 
is chairman, with instructions to 
draft an ordinance covering the 
matter and providing not only the 
kind of brick to be used, but set- 
ting forth, also, the composition, 
dimensions, etc., of the same. 
After spending a month or more in 
making investigations, Alderman 
Mann presented a draft of his or- 
dinance, which required that. all 
brick used for paving the streets of 
Chicago should be made of shale 
and potter’s clay, the mixture to 
contain not more than 25 per cent. 
of the latter. When the ordinance 
came up for consideration recently, 
an amendment was offered making 
it read that all brick used for pav- 
ing purposes in Chicago should be 
made of shale of a standard equal 
to that produced at Glen Carbon 
and Galesburg, Ill., and at Zanes- 
ville, O. The point at issue was 
as to whether a brick made of shale 
and potter’s clay mixed is as good 
or better than a brick made from 
shale alone. 

In a recent interview, Street 
Commissioner Flagg, of Chicago, 
expressed the opinion that brick is 
the coming material for street pav- 


‘ing. He said: ‘‘ There is no ques- 


tion that brick properly laid and 
on streets devoted to residence pur- 
poses is the best pavement that can 
be found to-day. It should be 
laid on a concrete foundation, for 
unless the foundation is unyield- 
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ing some of the bricks will be ele- 
vated slightly above others, wagons 
will knock otf the raised edges, and 
soon the whole pavement will go 
to pieces. Properly laid, a brick 
foundation on a street on which 
the traffic is not unusually heavy 
will wear for twenty years and 
with practically no repairs. | 
have in my desk a table showing 
the length of time pavements of 
brick have been down in various 
cities and the cost of repairs to 
each. Itds surprising to see how 
little it has cost to keep these pave- 
ments in repair. Some of them 
have been down for ten years and 
not a dollar has been spent on 
them. 

‘“‘As to the material to be used 
in brick for paving purposes, I am 
convinced that shale, as pure as it 
can be found, is the best. Shale 
contains silica and iron, and these 
when subjected to heat unite and 
form silicate of iron, which glazes 
the brick throughout and makes it 
more impervious to water. In our 
specifications for brick sent to the 
council last summer, it was set 
forth that brick we would accept 
must not absorb more than 2 per 
cent. of water. This absorption 
question is a serious one. A brick 
that will take up large quanti- 
ties of water rapidly disintegrates. 
The water is absorbed, freezing and 
thawing set in, and the brick goes 
to pieces. Furthermore, chemical 
liquids are found on all streets, and 
brick which take them up are sub- 
jected to chemical action which dis- 
integrates them. A 
takes up the least water. Common 
clay or potter’s clay does take up 
water, soluble salts are dissolved 
and the brick goes to pieces. I say, 
therefore, that shale as pure as can 
be found is the best for brick for 
paving purposes. 


shale brick , 


‘*As to the size of brick this may 
besaid: Experiments have shown 
that a brick should not be more 
than 82 inches in length, 2 to 2’2 
inches in width, and 4 inches in 
thickness. Larger brick do not 
vitrify perfectly. If the surface is 
about right the center is not burned 
at all. If the proper amount of 
heat to vitrify the center is applied 
the large brick is overburned on 
the outside and becomes brittle. 
Brickmakers have seen that a brick 
to be properly vitrified must not be 
more than 2/’¢ inches thick. If 
they are made longer than 8's 
inches they warp. That brick for 
paving purposes must be repressed 
is now admitied by all. A_ re- 
pressed brick of the same dimen- 
sions as one pressed but once con- 
tains from 25 to 40 per cent. more 
material. Anyone can see that 
such a brick will stand more wear 
and tear. One of our Illinois 
brickmakers, who laid the pave- 
ment on La Salle street, believed 
when he laid that work that the 
talk about repressed brick was non- 
sense. Since that time he has gone 
to a large outlay to put in repress- 
ing machinery. He told me yester- 
day that he would give $1,000 out 
of his own pocket if the brick he 
has down there were repressed. 

‘‘T have personally visited most 
of the shale beds of the central 
states. We have in Illinois at 
Galesburg, Glen Carbon, Streator, 
and some other points as good shale 
beds as can be found any place. 
Fine shale is found in Iowa, and 
magnificent varieties in West Vir- 
ginia. But as freight cuts an enor- 
mous figure in the price, we can 
only consider, so far as Chicago is 
concerned, Illinois, lowa, Missouri 
and Ohio qualities. Any of these 
shales are standard. Personally, I 
should prefer not to go outside the 
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state, though I am forced to admit 
the shales I have mentioned are as 
good as ours.’”’ 





PITCH AND CEMENT GROUTING. 

W.N. Blair, in an address before 
the Association of Municipal and 
County Surveyors of England, re- 
cently gave the results of inquiries 
as to preferences of municipal offi- 
cers for grouting. A very large ma- 
jority favored pitch rather than ce- 
ment for wood and stone block 
pavements. 

Taking first the replies from the 
metropolitan district, it is found 
that out of twenty-six no fewer than 
fifteen favor pitch jointing of wood 
paving, in five cases the favorite 
practice is to form the joint with 
pitch in the bottom part and ce- 
ment grout above, and in only two 
cases is a preference expressed for 
the use of cement groutonly. With 
respect to granite paving, ten are 
in favor of pitch jointing, eleven in 
favor of cement grouting and five 
in favor of lime as the grouting 
material. It is necessary to men- 
tion that in some cases no decided 
opinion was expressed in the re- 
plies received. In the replies from 
provincial districts the preponder- 
ance is greater still. In three cases 
only is a preference expressed for 
cement grouting for wood paving ; 
no fewer than fifty-five give the 
preference to pitch, while nine pre- 
fer a mixed joint, pitch in bottom 
part and cement grouting above. 
For granite or other stone paving 
pitch jointing is preferred in sixty- 
five cases, cement in eight, and 
lime in two. 


AN EXPERIMEMT IN SEWAGE PURI- 
FICATION. 

A notable experiment has been 
made in the new system of sewerage 
which was recently adopted at the 
Maryland Hospital for the Insane, 
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near Catonsville, Md. The principal 
feature of the system is the purifi- 
cation of sewage by the use of land. 
A field, less than 200 feet from the 
hospital buildings, was_ selected. 
The part available for sewage dis- 
posal comprises 2.8 acres, with a 
total fall between the main carrier 
ditch and the lowest point of 18 
feet. House wastes are conducted to 
the main drain by three lines of iron 
pipes. The main drain, which is of 
5-inch terracotta pipe, carriesall the 
sewage to a collecting tank, which 
is circular in form, 24 feet in diam- 
eter and 4 feet deep, and holds 
10,000 gallons. The points of outlet 
and inlet are placed close together, 
the purpose of which arrangement 
is to secure the disposition of 
the sedimentary matters contained 
in the flow ata point where they 
will be washed out by the discharge 
current, which is concentrated and 
becomes stronger as the outlet is 
approached. The outflow from the 
tank is carried, first through about 
60 feet of 18-inch circular pipe. 
This flows into well graded and 
carefully constructed carrier chan- 
nels, lined with 18-inch troughs, 
which are half circulars, or pipes 
split in two, laid on an inclination 
of one-tenth of one per cent. and 
so arranged that it may be made to 
overflow at any point desired. This 
varrier system delivers the sewage 
to the two upper tracts; the flow to 
the lower tract is carried along the 
embankment separating the first 
two through an 8-inch pipe, deliv- 
ering on the lower field into a car- 
rier channel of 12-inch semi-circu- 
lar troughs laid on a grade of 
1 to 750. 

To provide against an unequal 
gathering of the current, due to ir- 
regularities of grade, there have 
been placed at suitable intervals 
and positions porous embankments 
which are intended to check the 
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flow and to gather it for more equal 
distribution below. As yet the ne- 
cessity for this provision has not 
been apparent, because the sewage 
is so largely absorbed in its passage 
over the ground as to prevent its 
accumulation in currents strong 
enough to wash the surfaces, which 
indicates that for the present amount 
of sewage, and with the present 
condition of the ground, there is 
more than ample capacity for puri- 
fication. The absorption of water 
and destruction of organic matter 
is complete. No offensive odor is 
given off from the field, and chem- 
ical analysis shows the effluent to 
be of a very pure character. Col. 
Geo. E. Waring, Jr., of Newport, 
R. I., planned the system. 





UNIFORM SIZE OF PAVING RICK 


Mr. D. V. Purington advocates 
the manufacture of a standard 
size of paving brick, and the ques- 
tion will be brought before the next 
meeting of the National Brick 
Manufacturers’ Association for ac- 
tion. Heargues that the size of 
brick which will give the best 
service in one city will unquestion- 
ably also be the best for all other 
cities. The trouble at present is 
with the city engineers, who pre- 
pare the specifications,as wellas with 
the manufacturers who make spe- 
cial sizes, but if the engineers can 
not be brought into co-operation in 
determining a standard size he 
thinks the manufacturers should 
take the matter into their own 
hands and settle it by concerted 
action. 

Beginning in the spring a change 
will be made in the depth of brick 
at Cleveland, O., and brickmak- 
ers will be notified accordingly. 
The brick which are now four 
inches deep will be five, making 
the size 2'sx8’s by five inches. 


Director of Public Works Farley 
thinks the additional inch will add 
50 per cent. to the life of the brick. 





SAVING IN PUBLIC EXPENDITURES 
AT BROOKLYN. 

The statement of William P. 
Jones, deputy city clerk at Brook- 
lyn, N. Y., shows a remarkable 
saving of public money during 
Mayor Schieren’s administration. 
In 1892, before Mr. Schieren’s ad- 
ministration, a resolution was 
passed for paving Knickerbocker 
avenue, at an estimated cost of 
$25,000. Under Mayor Schieren 
the contract was awarded, Sept. 8, 
1894, for $13,600, complete, mak- 
ing a saving of $11,400 in seven 
blocks of one street. A similar 
resolution, passed at the same time, 
was for paving Kingston avenue at 
a cost of $28,000. This was done 
for $15,463.87, a saving of $12,- 
563.13. St. Mark’s avenue, esti- 
mated at $6,000, was done by con- 
tract for $3,002. Sewer work, 
cost of appurtenances, street light- 
ing, and, in fact, all other branches 
of municipal improvements, show 
the same careful economy. 





BRICK PAVED HIGHWAYS ADVO- 
CATED IN ILLINOIS. 

The annual convention of the 
Road Commissioners of McLean 
county was held at Bloomington, 
Ill., Oct. 25. Mayor Smith dis- 
cussed at length the Bloomington 
system of brick pavements and 
sidewalks, and recommended for 
consideration a similar system for 
country highways, suggesting that 
work be begun on the main 
roads leading out from county 
seats. The general opinion seemed 
to be that the labor system of 
road building and repair was a 
relic of the past and should be 
abolished. ‘‘More can be ac- 
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Barnes, of McLean, ‘‘and better re- 
sults obtained in every way from 
sash paid and regularly employed 
and experienced men.’’ The ma- 
jority of the commissioners favor 
iron bridges, pronouncing them 
better and more economical than 
woodenones. Small culverts should 
be of sewer pipe and large ones of 
brick or stone. I. C. Skaggs, of 
Danvers, was elected president and 
F. T. Dunlap, of Ellsworth, sec- 
retary. 
ee 
RESPONSIBILITY FOR REPAIR OF 
PAVEMENTS. 

A suit is pending at Peoria, IIl., 
between the Central Railway Com- 
pany and the city of Peoria, which 
involves the question of who shall 
replace the pavement along the 
right of way of the railway com- 
pany. 





A SEVERE TEST OF PAVEMENTS. 

Two four-wheeled trucks, with 
five-inch tires, were recently used 
at Troy, N. Y., for hauling a 38- 
ton bridge girder through the 
street. The load per wheel was 
4.8 tons. In passing over a gran- 
ite-paved street this made an in- 
dentation of about one inch. In 
passing over the whole length of 
a street paved with brick on a con- 
crete base it left no marks. 





VALUE OF SEWAGE GREASE. 

The efforts of a man recently to 
make a contract with City Engineer 
Shedd, at Providence, R.I., for the 
grease which collects on the top of 
sewage, caused inquiries to be 
made regarding it, when it was 
found that an excellent mechan- 
ical grease is obtained from it. 
Two washings frees it entirely from 
grit and sand. Boston derives a 
fair profit from the grease collected 
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complished,’’ said Commissioner 








from the sewers, and while nego- 
tiations are pending, no other city 
in the country has, as yet, realized 
anything from this new industry. 





REPLACING PAVING BLOCKS. 


One of the observations of a phy- 
sician, in Newark, N. J., is that 
men who are engaged in repairing 
or repaving can never put back all 
of the blocks they remove. After 
close study he became convinced 
that a careful paver could replace 
six blocks in the space from which 
seven had been removed. While 
on a recent visit to Europe he no- 
ticed that in Bremen men were 
compelled to replace every stone, 
and it was done by patient toil, and 
stone trimming was frequently re- 
sorted to in order to get the last 
row of blocks in place. 





ENGLAND’S NEW PAVING MATERIAL 
A new paving material is about 
to be introduced in England. It 
is composed of coir fiber, which is 
obtained from the husk of the co- 
coanut, mixed with bitumen. it 
forms a surface, when made into 
blocks and laid on a roadway, which 
is said to possess all the advantages 
of wood and asphalt, with none of 
the objections to these materials. 
It is wholly impervious to moist- 
ure; gives a sure foothold to horses; 
is very durable; is very cheap, and 
the old material can be utilized re- 
peatedly for making new blocks. 





A COMMITTEE’S REPORT ON PAV- 
ING IN SEVERAL CITIES. 

A committee, consisting of City 
Engineer H. A. Collar, L. C. 
Stow and A. E. Worden, mem- 
bers of the board of public works 
of Grand Rapids, Mich., visited a 
number of cities in September for 
the purpose of investigating street 
pavements. They report the fol- 
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lowing: ‘‘ At Indianapolis Merid- 
ian street is being paved with 
Wabash pressed blocks on a founda- 
tion of concrete six inches thick, 
with a sand cushion two inches in 
depth. The pavement is filled with 
a grout of Portland cement mortar. 
It will be of interest to examine 
this pavement three or four years 
hence, as the travel upon this street 
will be very considerable and 
heavy. West Maryland street is 
paved with the same material, has 
been#in use two years and shows 
but little wear, notwithstanding 
the occupancy of the street, for car 
service, of a double track. South 
street is paved with Canton re- 
pressed brick and is in very bad 
condition, although it has been in 
use but two years under a very 
moderate amount of traffic. Several 
other brick paved streets were ex- 
amined which show the effects of 
use more or less than those above 
named, which may be taken as fair 
representatives of brick paved 
streets in this city. 

‘‘In Cincinnati there are many 
miles of street paved with granite, 
macadam, bowlders, asphalt and 
brick, about five miles of the last 
named being in use. Granite 
blocks and asphalt pavement are 
laid where the heaviest travel pre- 
vails. The asphalt pavement on 
Race street is notable for its excel- 
lent condition, notwitstanding the 
204 tons of traffie per foot width it 
is subjected to each year. Main 
street is paved with asphalt and is 
showing the effects of wear more 
than the street last above men- 
tioned, because travel is concentra- 
ted to narrow limits on account of 
street rails occupying the center of 
the roadway. This pavement has 
been in use seven years or more. 
Several streets paved with brick 
were examined, those being used 
for heavy work being much worn 


and in poor condition, while 
streets on which travel is light the 
pavements were found in fair sur- 
face. Brick has not been in use 
for pavements very long but shows 
to be unsuitable for the heavy traf- 
fic of this city. Mr. Stanley, city 
engineer, made the statement that 
‘for heavy work, only stone or as- 
phalt pavements are suitable; but 
for outlying streets sustaining 
moderate amounts of traffic, brick 
properly laid might be expected to 
give good results. That a careful 
study of the future requirements 
of a pavement should be gone into 
before adopting brick as a paving 
material.’ 

‘‘In Dayton, we found that as- 
phalt and brick are the materials 
in use for pavements. All the 
streets are wide and nowhere is 
travel concentrated; for that reason, 
and that travel is not heavy, par- 
tially accounts for the fair condi- 
tion of the pavements examined. 
All brick pavement is laid on con- 
crete with a cushion of sand 12 to 
2 inches deep. Paving pitch is 
used .for a filler, but Mr. Turner, 
city engineer, has adopted and is 
now using cement grout for that 
purpose. Sand for filler has never 
been used here. Brick for paving 
has been used but three years at 
most, and costs but two-thirds the 
price of asphalt. Notwithstanding 
the difference in cost, a largeamount 
of asphalt is being put down this 
year. 

‘‘Columbus has the greatest mile- 
age of brick paved streets of any 
city in Ohio. There are over sixty- 
one miles, and they have been laid 
from one to seven years, the older 
of which were either sand-filled or 
pitched. Many of these streets 
were badly worn, some of them go- 
ing to pieces. Cement grout is now 
being used as a filler, but, owing 
to the foundation being broken 








stone with a sand cushion, the best 
results are not obtained. Mr. Kin- 
near, city engineer, approves of 
concrete for a base for bricks as 
well as for any other kind of pave- 
ment. * * * 

‘‘Mr. Kinnear sums up the mat- 
ter of paving in these words: ‘I 
believe the time will come when 
only stone blocks and asphalt will 
be used.’ These conclusions had 
been reached after several years of 
experience. 

‘Zanesville, a city of 27,000 in- 
habitants, is situated on the Musk- 
ingum river, with bluffs at some 
distance back therefrom, a situa- 
tion similar to this city. The streets 
here are paved with brick, the prod- 
uct of the yards in and about the 
city. As has been the case in other 
cities, there is a marked difference 
in the wearing qualities of the ma- 
terial, depending in a great meas- 
ure from whence it was procured 
and the length of time it had been 
laid; also the amount and charac- 
ter of the traffic upon it, the streets 
in the business portion of the city 
being much more worn than those 
in the residence section. 

‘Cleveland has her heaviest 
traffic streets paved with Medina 
sandstone, which material also ex- 
tends into the residence sections 
where partly heavy traffic is carried. 
There are about three miles of as- 
phalt paved streets which, so far as 
we saw, were in fine condition. 

‘‘Many streets are paved with 
brick, which is generally laid in 
the residence sections where very 
light traffic is sustained. Some of 
the brick showed much wear while 
others were in fair condition, ex- 
cept for settling of foundation, 
which is gravel or sand. Paving 
pitch is generally used for filling 
joints in the pavements. 

‘Tn Detroit cedar blocks, stone, 
macadam, asphalt and brick are 
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used in paving. Your committee 
found some very excellent brick 
paving and some showing consid- 
erable wear. Woodward avenue 
and other streets are paved, for long 
distances, with asphalt and were 
found in fine condition. ‘The fur- 
ther use of macadam is objected to 
by the board of public works. 

‘‘In relation to the matter of 
pavements for this city your com- 
mittee is convinced that on streets 
sustaining the heaviest traffic, only 
the best pavement should be laid; 
stone, where streets are occupied 
by street railway tracks, and as- 
phalt where they are not so con- 
structed. Brick for pavements 
should be of the best quality, laid 
on concrete foundation upon which 
is laid a cushion of sand not ex- 
ceeding one inch in depth, and the 
joints filled with either No. 6 pav- 
ing pitch or Portland cement grout. 
This material will prove very satis- 
factory for streets on which the 
traffic is light, or even moderately 
heavy, say 80 to 100 tons per foot 
width of roadway perannum. For 
alleys it is particularly suitable be- 
sause of the facility afforded for 
cleaning on account of its compar- 
atively smooth surface. 

‘‘For residence streets, where a 
cheaper pavement than asphalt is 
desired, brick will prove a durable 
and very sanitary pavement; but 
will, if kept clean, be very noisy 
under traffic. 

‘‘For ease to teams in hauling 
heavy loads, and freedom from 
noise of traffic, together with a 
saving of wear and tear upon ve- 
hicles, and for the best sanitary 
conditions obtainable in a pave- 
ment, asphalt sheet pavements 
stand first in order. For resi- 
dence streets no pavement can be 
superior. 

‘‘In relation to the care of as- 
phalt pavements your committee is 





















LARA TI BE mop Oay ats Mi 




















































CURRENT INFORMATION. 279 


convinced that the proper method 
of cleaning is in the daily use of a 
good sweeper, and the constant use 
of the broom or scraper for the re- 
moval of the coarser material. The 
pavement should be thoroughly 
washed at night twice a week. By 
so doing the dust nuisance would 
be obviated, and pedestrians would 
not be subjected to the annoyance 
of sloppy crossings. The pave- 
ment ought never to be sprinkled, 
as the wet surface, under the action 
of the traffic, softens and disinte- 
grates, while the effect of traffic 
upon the dry surface is to solidify 
and harden the asphalt, and render 
it more durable. 

‘‘The above-described method of 
caring for asphalt pavements is sub- 
stantially the same as adopted by 
the cities visited, which, together 
with the foregoing reasons, accounts 
for the generally fine condition of 
such pavements.”’ 


REPORT OF THE VERMONT HIGH- 
WAY COMMISSION. 

The report of the Vermont High- 
way Commission for 1894 is an in- 
teresting contribution to the litera- 
ture of improved highways. It is 
comprehensive, thorough and prac- 
tical. The commissioners who pre- 
pared the report are Messrs. George 
W. Hooker, J. W. Votey, and O. 
L. Hinds. They review the high- 
way system of Vermont, and dis- 
cuss in a way helpful to those who 
must learn the practical questions 
of road construction, wide wheel 
tires, legislation and administra- 
tions, materials, methods, machin- 
ery, specifications, etc. The report 
is illustrated with a number of good 
views and practical drawings. The 
work was one of love with the com- 
missioners, who, besides giving 
their time, contributed largely to 
the expenses of the publication. 


The report is one of the best that 
has been issued. 


THE ROADS OF VIRGINIA. 


At the regular informal monthly 
meeting of the Association of En- 
gineers of Virginia, held in Roan- 
oke, Va., October 16th, the papers 
prepared to be read before the 
‘*Good Roads Convention,’’ meet- 
ing in Richmond October 18th, by 
Mr. C. C. Wentworth, on ‘‘ Coun- 
try Road Bridges,’’ and by Mr. 
Clarence Coleman on ‘‘ What Bad 
Roads Cost,’’ were read and dis- 
cussed. Mr. Wentworth’s paper 
brought out much information of 
great value to those who have todo 
with the keeping up of the high- 
ways of the state. Mr. Coleman’s 
paper showed very clearly what a 
great cost to the state were her bad 
roads, and the fact that this large 
sum was paid without being appre- 
ciated, because it was paid indi- 
rectly. 


MILWAUKEE CONTRACTORS COM- 
BINE. 

The contractors at Milwaukee 
threaten to form a union for mutual 
protection. Contractor Alwin W. 
Griese called a meeting for Nov. 
28. The object of the proposed 
union is to combine against Chicago 
contractors, whose bids on work at 
Milwaukee are too low, and who 
threaten, if they can not hire teams 
at less than the going price, to im- 
port teams from Chicago. Mr. 
Griese will also endeavor to get aid 
from the legislature in forcing the 
city council to pay cash for work 
instead of waiting sixteen months 
for payment in full. 


NATIONAL BRICK MANUFACTUR- 
ERS’ ASSOCIATION. 
An official announcement has 
been made by the Executive Com- 
mittee of the National Brick Man- 
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ufacturers’ Association, saying that 
the ninth annual convention of that 
body will be held in Cleveland, O., 
in February, 1895. Unforeseen 
events made it impracticable for the 
Pittsburg brickmakers to entertain 
the Association, as was intended. 


LEGAL DECISIONS. 


[Reported specially for PAVING AND MUNICIPAL 
ENGINEERING. | 


Validity of Assessment for Street 
Improvement.—W hen property own- 
ers petition that a street be graveled 
and graded, at a total cost of about 
$750, and the street instead is 
macadamized and guttered, at a 
cost of about $5,359, they are not 
estopped to deny the validity of the 
assessment made to pay for the 
same when, at the commencement 
of the work, they protested to the 
city council against the change of 
plans. Watkins v. Griffith (Su- 
preme Court of Arkansas), 27 5S. 
W. Rep. 234. 

Liability of City for Defective 
Culvert.—Where a city, in lieu of 
the natural drain of a street, put in 
a culvert, which it negligently 
allows to become stopped up, it is 
liable for damages to property own- 
ers whose premises are thereby 
Hooded. City of Dallas v. Schultz, 
Court of Civil Appeals of Texas, 
27S. W. Rep. 292. 

Action for Damages for Discharge 
of Sewage on Land.—Where the 
evidence fails to show that the 
municipal officers constructed a 
‘public drain’’ or ‘‘ common 
sewer’’ in the exercise of any 
authority conferred by the statute 
of 1889, but satisfactorily proves 
that the acts complained of were 
performed by the highway sur- 
veyor, while making necessary re- 
pairs on the highway, by cleaning 
out the old ditch and one or more 
of ‘the culverts, in order that they 
might serve the purpose for which 
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they were designed, if the effect of 
these operations was to cause the 
surface water to flow upon the 
land adjacent more freely than it 
had previously been accustomed to 
do, no action will le against the 
town for the damage thereby occa- 
sioned. Gardiner v. Inhabitants 
of Camden, Supreme Judicial Court 
of Maine, 30 At. Rep. 13. 

Validity of Assessments for Sprink- 
ling Streets.—A city authorized to 
levy taxes for local assessments for 
‘‘ sewerage, paving and other like 
purposes,’’ can not levy such as- 
sessments for sprinkling streets. 
Pettit v. Duke, Supreme Court of 
Utah, 37 Pac. Rep. 568. 


MARL DEPOSITS IN NEW YORK. 

An inexhaustible deposit of marl 
and clay is situated near Cassadaya, 
N. Y., from which a fine grade of 
cement is manufactured. The ex- 
cellence of this bed of marl became 
known about four years ago, and a 


plant has just been completed by 
the Chautauqua Cement Co. for de- 


veloping it. ‘The marl lies about 
two feet below the surface and varies 
from three to fifteen feet in thick- 
ness. Under it lies the clay which 
is combined with it in the cement, 
and which is from ten to 156 feet 
thick. ‘The marl comes from the 
earth so soft and fine that it will 
not scratch the most delicate sur- 
face. By the means of machinery 
it is mixed with clay into a sort of 
dough; it is then cut into grav 
bricks by a brick machine, and 
after being dried, are put into the 
top of a furnace and fed down to 
the fires below, where they are 
burned hard and become a triple 
silicate of lime or cement. The 
mass is then drawn to the lower 
part of the furnace and after becom- 
ing cool goes to the crusher, and 
then to the hopper of a mill that 
grinds it as fineas flour. It passes 
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from this grinder up to the top of 
the floor, where it pours into a re- 
ceiver, thence through a conductor 
to the bins and barrels in the store 
room. It is thought probable that 
thousands of acres of this material 
lies in the immediate vicinity. 


PERSONALS. 
D. W. Mead, of Rockford, I11., 
is superintending the construction 
of water-works, at Dundee, III. 


Mr. O.F. Dubois has been elected 
landscape gardener by the board of 
park commissioners, at Peoria, 
Il. 

W.5. Shields, C. E., of Chicago, 
has prepared plans and _ specifi- 
cations for a water-works system at 
Brightwood, Ind. 


Hiram Phillips, C. E., of St. 


Louis, Mo., will furnish an estimate 
of the cost of putting in the wa- 
ter plant, at Quincy, II. 


IF. S. Burrell, C. E., of Fremont, 


Neb., has been engaged to make 
plans and specifications for the new 
water-works system, at Dunlap, 
lowa. 


Potter & Folwell, civil and sani- 
tary engineers, at Pittsburg, Pa., 
have been engaged to prepare plans 
for a system of water-works for 
Mountain Lake Park, Md. 


M. Tschirgi, Jr., C. E., of Du- 
buque, Ia., who furnished the 
plans and specifications for the 
water-works at Cascade, la., has 
been retained as city engineer. 

Major J. W. Howard, C. E., of 
New York, one of the foremost au- 
thorities on asphalts, visited Oma- 
ha, Chicago, Indianapolis and Cin- 
cinnati recently, on professional 
business. 

A party from Chicago, consist- 
ing of City Engineer J. H. Flagg, 
J. A. Moody, W. D. Moody, and 
Aldermen Gosselin, Stanwood, But- 
ler, Utesch, and Sheppard, have 
made recent visits to Galesburg, 
Ill., Cincinnati, and Canton, Ohio, 
and St. Louis, Mo., to examine 
different varieties of brick with a 
view to making a selection for street 
paving purposes in Chicago. 

In the biographical sketch of 
Mr. Frank N. Speller, of Toronto, 
published last month in connec- 
tion with his article on ‘‘The Co- 
hesive Strength of Asphalt,’’— 
which, by the way, has been widely 
commented on with marked favor— 
his relation to the School of Sci- 
ence, by a provoking typographical 
blunder, was not correctly given. 
Mr. Speller has the distinction of 
being an honor graduate of this 
institution. 





LETTERS FOR THE PUBLIC. 


A DEMONSTRATION OF THE SQUARE 
OF THE HYPOTHENUSE. 
Tv the Editor of Paving and Municipal En- 
gineering : 

I contribute a short demonstra- 
tion proving that the square of the 
hypothenuse is equal to the sum of 
the squares of the other two sides 
of a right-angle triangle. 

Let A BC 
represent 
the sides of 
triangle,and 


d-+e (the 
two seg- 





ments formed by p)=A. 
By similar triangles 
en, ae 
A:C0::C:d= a 


2 


B 
A:B::Bie=—7 =e 


oC . FF 
"x 
Multiply each side by A. 

We get A?=C?+ B? 


But d+e=A=> 


B+C 
A 
As I have never seen this pub- 

lished anywhere, I may claim the 

demonstration to be original with 
me, and new to others. 


Corollary: P= 


COROLLARY. 


To find graphically or by scale 
the square root of the natural num- 
bers 1, 2, 3, 4, etc. 





Let AB, BC, CD, DE and EF each = 1 
or a unit of any denomination. 
Then AB+CB—AG=1?+1?=2, or AC= 
/2=1.4142 
AC+CD—AD—I?+1?+1?=3, or AD= 
| YB=1.782 
AD+DE=AE=1?+1?7+174+1'==4, i. ¢,, 
AE=//4=2 
Ad infinitum. Of course AB and 
BC can represent any two numbers 
and AC will be the root of the sum 
of their squares. 
Books containing squares, roots, 
etc., render the above almost use- 
less. F. R. Lockling, C. E. 


Hannibal, Mo. 


SELECTIONS FROM THE PRESS. 


HOW THE DENSITY OF CLAY IS 
AFFECTED BY BURNING. 


When a pure clay is subjected to 
very great heat, it is a well-known 
fact that the burnt product becomes 
more dense, harder, and more son- 
orous—that is to say, it emits a 
more musical sound when it is 
struck. It is, however, a remark- 
able fact that whilst increased tem- 
perature tends to bring the parti- 


cles of clay continually closer to- 
gether, and the burnt clay increases 
in density therefore, since the pores 
are not so large, this is not the case 
with the whole mass itself. This 
can easily be proved by any clay- 
worker who will give himself the 
trouble of making a few weighings 
after the clay has been burnt at dif- 
ferent temperatures. 

Porcelain clay, which might be 
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selected for experiment on account 
of its purity, and therefore freedom 
from disturbing ingredients, has 
been found to vary in_ specific 
weight when subjected to varying 
temperatures as follows : 


Weight of a Cubic Inch of 


Temperatures Powdered Clay in Grammes. 
STS” PORUOMMONS . «2.5 oso scoceec ss 38.58 
334° ig Pusietahcia cttais oes 5 
636 Pk a eo .. 40.61 
Cherry-red heat . reer rere, 
ee re 
OY A ee 
Intense white heat ............. 38.74 


From these figures it will be ap- 
parent that the density of the mass 
of clay itself attains its maximum 
at an incipient red heat’, and is re- 
duced at a white heat to about the 
same density as that which it had 
acquired at 212° Fahrenheit. At 
the beginning the clay loses water 
to the extent of 8.25 per cent.; but 
after being brought to 334° Fahren- 
heit, the weight remains unaltered. 
At a red heat the clay grains in- 
crease in volume, and possess indi- 
vidually less density, but contem- 
poraneously with this, the pores or 
interstitial spaces are diminished, 
the grains set closer together, thus 
bringing about a total increase in 
density in the whole mass of burnt 
clay. It is this which gives rise to 
the important phenomenon popu- 
larly known as shrinkage.—British 
Clay- Worker. 


PAVING BRICK TESTS. 


Mr. D. V. Purington, president 
of the Purington Paving Brick Co., 
in a letter on the subject of paving 
brick tests, published in Brick, 
says: 

‘‘The best tests yet made are on 
streets where brick were laid eight 
to ten years ago. I am satisfied 
that on residence streets and semi 
business streets in large cities, and 
all streets in smaller cities, brick 
will constantly grow in favor. I 
am also satisfied that the worst en- 


emy paving brick has at present is 
the man who manufactures them. 
The so-called comparative tests, 
which so many rely upon to sub- 
stantiate their claims to excellence 
or superiority, are, as a rule, very 
little to be relied upon. For in- 
stance, in one of the most elaborate 
tests | have known, in which six- 
teen different kinds of brick were 
used, and when the tests were made 
no one of the samples tested stood 
first in all the tests. No. 1 stood 
first and fifteenth in absorption of 
whole bricks, and first in abrasion 
and impact and specific gravity. 
No. 2 stood first in absorption of 
cubes and crushing strength. No. 
14 stood first in transverse strength 
and so on. In the rattler test of 
two hours: 


No. Per cent. No. Per cent 
1 lost 1.0 9 lost 3.7 

: = 5.1 _. 4.5 

. = 4.9 : 4.3 

e -* 2.0 a 5.0 

.. -* 2.2 ig * 2.9 
ie 33 14 “ 2.1 

» si 2.7 | ag 2.9 

g * 3.3 ig * 2.0 


The rattler test has always been 
considered the most conclusive, but 
if one of the brick to be tested in 
this way has a flaw or check which 
could not be detected by the naked 
eye it would ruin the maker, un- 
fairly, even though every other 
brick in the kiln would stand first. 
I would by no means underrate the 
desirability of making these tests, 
but I doubt if any test has yet been 
devised that covers all the points, 
and I very much doubt if good 
serviceable pavers can not be made 
by each of the firms making these 
sixteen samples. 

What is needed is simply that all 
the brick delivered from each of 
these yards shall be the best they 
are capable of making, and that 
none shall be shipped which do not 
fill this bill. When the inspection 
at the kilns is such as to absolutely 
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preclude the necessity of inspection 
at the point where the brick are to 
be used, no chemical analysis, ab- 
sorption, abrasion or other tests 
will be required. 

The criticism of paving brick is 
not usually of the material of which 
it is made and the thoroughness 
with which the making, burning 
and sorting has been looked after. 
If repressing or any other additional 
work will tend to improve the qual- 
ity of the finished material, then let 
it be distinctly understood that 
these things shall be done. But 
above all, the men who select these 
brick must have good judgment, 
experience, and a quick eye for de- 
fects of any kind. We, as manu- 
facturers, must reach the point that 
we fully realize that the delivery of 
unfit material damages us more 
than it can possibly injure the con- 
tractor who lays the pavement, or 
the tax-payer who foots the bill. 


Every paving brick manufacturer 
with whom I am acquainted lives 
in a glass house as applied to this 
question of delivery, at times, of 


unfit and low grade material. We 
can afford to throw stones at no one 
but ourselves.’’ 


THE DIFFERENCE BETWEEN ROSEN- 
DALE AND PORTLAND CEMENT. 
It is not commonly known that 

the difference between the two well- 

known varieties of cement, the Ro- 
sendale and the Portland, lies in 

the fact that the first named is a 

natural product and the latter an 

artificial. The former is made by 
burning a shaly limestone in kilns 
and grinding the clinker produced 
with burr stones to a very fine pow- 
der, which, when mixed with wa- 
ter, soon sets and forms an artificial 
stone nearly as hard as the original 
rock. Portland cement, on the other 
hand, is made by combining chalk, 
or some other form of limestone 
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free from magnesia, with silicious 
clay, these materials being inti- 
mately mixed and made into bricks, 
which are burned in kilns with 
coke fuel at a very intense heat; 
the resulting clinker is ground in 
the same manner as natural cement, 
and ismuch stronger and sets more 
quickly than the other.—The Man- 
ufacturer and Builder. 


THE TESTING OF BRIDGES. 

At a meeting of the Verein fur 
Eisenbahnkunde Mr. Leschinsky 
read a paper on the present status 
of instruments for testing iron 
bridges. The life of iron bridges 
is considered by some as unlimited, 
provided they are well cared for, 
while other engineers believe it to 
be from fifty to one hundred years. 
The great cost of the renewal of 
iron bridges renders it important 
to determine as exactly as possible 
when a structure ought to be re- 
built. A mere ocular inspection is 
not sufficient to do this, and peri- 
odically repeated measurements, 
with the help of instruments, be- 
come indispensable. 

The deflection is frequently meas- 
ured in the following manner: A 
piece of paper ona board is fas- 
tened to the truss in the center. 
Against it is placed the point of a 
pencil, which is stuck through a 
vertical plank placed alongside, 
and the point describes a vertical 
line on the paper when the bridge 
deflects under a load. But the re- 
sults are inaccurate, as the length 
of the line can not be measured ex- 
actly, and expensive, as temporary 
staging is necessary. This method 
has been improved in various re- 
spects. 

A narrow plank and pencil have 
been suspended from the truss, 
turning on a hinge. Before and 
after the loading the pencil is made 
to describe an are on a fixed piece 
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of paper. The distance between 
the axis, which can be measured 
more accurately than a line, gives 
the deflection. A steel point and 
a zine plate are proposed instead of 
the pencil and paper. Certain en- 
gineers record the deflection on a 
revolving paper-covered cylinder, 
and others run a wire, which is 
fastened to a weight of about sixty- 
five pounds, over a sheave turning 
a hand, which records on a gradu- 
ated sector. 

To all of these instruments ob- 
jections have been raised, as they 
are said to be unfavorably influ- 
enced by the current of the water 
if the staging is built in it, by air 
current on high viaducts, and by 
internal friction. ‘Their installa- 
tion and use is mostly tedious and 
difficult, and while the elastic de- 
flection may be found, these instru- 
ments are unfitted to measure a 
permanent deformation. 

The value of determining the 
elastic deflection was widely dis- 
cussed a few years ago, and the fol- 
lowing is a short resumé of the dis- 
cussion: A small elastic deflection 
does not prove anything for the 
safety of a bridge. An elastic de- 
flection larger than the calculated 
one may point to causes dangerous 
to the bridge, or may be irrelevant 
to its security, especially as the co- 
efficients of the theoretical formula 
for deflection are arbitrary. On 
the other hand, an exact measuring 
of the permanent deflection is con- 
sidered valuable and even indis- 
pensable, because an increase would 
indicate progressing deterioration 
of the structure, often not percepti- 
ble to the eye, which would lead to 
its collapse. This could be caused, 
for instance, by a gradual shearing 
off of connection rivets. 

The permanent deflection may 
be measured with the Wienhold 
apparatus. This consists of a com- 





municating gas pipe attached to 
the chords of the bridge and pro- 
vided at some panel points with 
tees, into which graduated vertical 
glass tubes are secured. Water 
poured into the main pipe will 
stand equally high in all stand- 
pipes, and its levels are marked at 
the first loading of the bridge. A 
lowering of the panel points will 
be indicated by the change of the 
water levels. This apparatus is 
expensive, and has sometimes not 
proved itself as reliable, probably 
due to leakage of the pipe joints. 
Further are used the leveling in- 
strument and the Fuchs apparatus, 
which are sufficiently accurate for 
spans between 13 and 250 feet. The 
sunlight, though, often hinders an 
exact reading. It is further fre- 
quently not possible to set up the 
leveling instrument on a bridge 
suitably and safely. The Fuchs 
apparatus requires iron brackets, 
over which sights are taken, the 
fastening of which is often incon- 
venient. It has recently been em- 
ployed on the Vistula bridge at 
Dirschau, but neither it nor the 
leveling instruments have so far 
found any wide use, principally on 
account of the tediousness of plac- 
ing and adjusting them. A thor- 
oughly suitable instrument would 
have to fulfill about the following 
requirements: It must be simple 
and, if possible, without adjusting 
screws. It must be applicable 
without difficulty on all large and 
small, old and new bridges. It 
must be for the determination of 
the deformation of a chord, and 
also the changes of levels of all 
panel points with and without load- 
ing the bridge. The measurements 
must be possible without a staging, 
and must allow checking of results. 

Determination of the deflection 
under a moving load need not be 
required. Concerning the latter, 
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it may be mentioned that it has 
been measured either larger or 
smaller than with an equal dead 
load. As an explanation of the 
smaller deflection it has been said 
that the moving load does not act 
vertically but diagonally in the di- 
rection of the motion, and it must 
therefore be decomposed into a ver- 
tical coniponent smaller than the 
load, and into a horizontal one 
which equals the position. As 
cause of the increased deflection is 
given the dynamic effect of the 
moving load. The most probable 
cause of the variations, however, 
might be that the locomotive in 
running oscillates on its springs, 
and that the deflection becomes 
greater or smaller according to 
whether the downward oscillation 
occurs about in the center of the 
span or not. For that reason it 
may be preferable to omit measur- 
ing the deflection under a moving 
load, and perhaps to specify for a 
calculation of the deflection to in- 
crease the load in a certain propor- 
tion to the span. , 

An apparatus by Dr. Seibt fills 
the above conditions. It consists 
of two vertical glass tubes, con- 
nected by a thick rubber hose of 
one-half inch diameter and fifty- 
two feet length, the tubes partly 
filled with distilled water. In each 
tube is a float of black glass weight- 
ed with quicksilver. Theelevation 
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of the floats is read by means of a 
slotted and graduated tube slipped 
over the water tubes, on which 
slides a sleeve with vernier. The 
top of the slot in the sleeve and 
the top of the float are adjusted to 
the same elevation, which is then 
read. ‘The two floats do not sink 
equally deep into the water. ‘To 
ascertain the error it serves that 
the shoulder of the base of the 
glass tube on Which rests the meas- 
uring tube has exactly the same el- 
evation over the foot-plate of each 
instrument. The difference of read- 
ing will give the constant error 
when both instruments rest on a 
level, horizontal surface. The in- 
strument is used as follows: To 
the main trusses are fastened shal- 
low cylinders about forty feet be- 
tween centers. Thecylinders have 
two studs which fit into recesses in 
the base plates of the tubes, thus 
preventing them from sliding off. 
Leveling from cylinder to cylinder 
along one truss and back by the 
other to the starting point, letting 
always the same glass precede, the 
test of correctness can be made by 
subtracting the sum of readings of 
one glass from that of the other 
glass. The difference must be 
zero, considering the index error 
e, which has to be multiplied by 
the number of readings. The ac- 
curateness of this instrument is 
xy Of an inch.—Railroad Gazette. 
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CHAMBERS BROS. & CO.’S NEW PLANT 
A change in street lines made 
necessary the entire rebuilding of 
the extensive works of Chambers 
Brothers & Company, of Philadel- 
phia, manufacturers of clay-work- 
ing machinery, and in doing this 
work they purchased additional 
ground and largely increased their 
capacity. They have put up an 
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entirely new foundry building, with 
new cupolas, new core ovens, 
cranes, etc., and a new four-story 
machine-shop building 80 feet in 
length. This, in addition to giv- 
ing them a very large storage for 
their increasing stock of patterns, 
gives them, for machine-shop pur- 
poses, in connection with the old 
building, three clean floors, each 
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170 feet in length, on Fifty-second 
street, and two floors 100 feet in 
length on Media street. There has 
been a gratifying improvement in 
the business of the company within 
the last few weeks, and in some 
departments they are now very 
busy. They are putting in an ad- 
ditional one hundred horse-power 
boiler, and all of their buildings 


facture of asphalt cements for street 
improvements. This plant has re- 
cently been built for the Indiana 
Bermudez Asphalt Company, and 
has just successfully completed its 
first season’s operation. 

It is natural that as the demand 
for asphalt streets increases, there 
should be improvements in the 
methods of manipulating the va- 














A NEW ASPHALT PAVING PLANT. 


are supplied with steam heat and 
electric light. They are better 
equipped than ever before to give 
customers first-class service, and 
this means much, for this company 
has long been recognized as one of 
the best in the country. 





AN ASPHALT PAVING PLANT. 
The accompanying illustration 
represents anew plant for the manu- 


rious ingredients that combine to 
form the cement. In the earlier 
asphalt plants, many of which are 
still in operation, as many as forty 
employes have been required about 
the works. In the new plant of 
the Bermudez Co., much of the 
labor which has heretofore been 
performed by hand is accomplished 
by machinery. The only handling 
of the sand, for instance, is when ° 
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it is first shoveled into the driers; 
from that point its progress is auto- 
matic. 

The asphalt is received in barrels 
which are carried by machinery to 
an upper floor of the factory, where 
it is uncased, and after being 
weighed is lowered intotwoimmense 
melting kettles which hold 160 bar- 
rels of the asphalt. From these 
melting kettles the prepared mix- 
ture is speedily transferred to large 
agitators, in which the asphalt is 
thoroughly mixed with its flux by 
mechanical means and is kept in a 
state of agitation until it is used. 
By means of a powerful air com- 
pressor the mixture is forced from 
the agitators into a bucket, which 
is carried by a trolley to the mixing 
machine. 

In designing this plant it was a 
prime object to have the various in- 
gredients which form the cement 
meet at the mixing machine in the 
order and quantity in which they 
would be required ; this object has 
been so well attained that the op- 
erator of the mixing machine per- 
forms the work of loading and 
dumping his machine with the reg- 
ularity of clock-work, never mov- 
ing from his post at the levers un- 
til operations cease. 

Beneath the mixing machine 
the wagons stand. One wagon 
leaves with a load as another ar- 
rives. Instead of the wagons hav- 
ing to be backed down into a cut, 
they are driven in at one point and 
out at another; by this arrange- 
ment many minutes are saved 
which would otherwise be lost in 
backing and turning the teams. 
When a large gang of men is at 
work upon the street, it is of the 
first importance that the cement 
should come from the plant with 
regularity in order that the street 
gang may be fully kept employed. 

The machinery and design of 


this plant is new throughout. The 
Hetherington & Berner Company, 
of Indianapolis, were the designers ~ 
and constructing engineers. The 
normal capacity of the plant is for 
2,000 square yards of street per 
day. 

ORGANIZATION OF PAVING BRICK 

MANUFACTURERS. 

The paving brick manufacturers 
of Ohio, Pennsylvania and West 
Virginia met at Pittsburg, Oct. 30, 
in response to a call sent out by W. 
J. Kountz, acting secretary of the 
Inter-State Paving Brick Associa- 
tion. An organization of the asso- 
ciation, which represents sixty 
companies, was affected some years 
ago, but it has not been active in 
the regulation of the local markets. 
During the past year, however, 
competition has become so sharp 
that the movement was started to 
revive the association. A number 
of brick manufacturers have held 
meetings, since the above, at Can- 
ton, Zanesville and Columbus, but 
no definite course of action has been 
decided upon. 

RECENT INVENTIONS. 


[Reported specially for PAVING AND MUNICIPAL 
ENGINEERING by Chandlee & Chandlee, Wash- 


ington, D. C.] 

528,387. Manhole-Cover. Chas. 
Parkins, Hoboken, N. J. Filed 
July 10, 1894. Serial No. 517,053. 
Claim.—1l. The combination,with 
the manhole ring, having internal 
lugs, of the cover having a depend- 
ing flange with inclined ways there- 
in, and notches opening from the 
upper sides of the way. 

528,548. Street-Sweeper. Henry 
Mueller, Jr., St. Louis, Mo. Filed 
June 11,1894. Serial No. 514,137. 
Claim.—1. In a street sweeping 
machine, a suitable frame, an open 
receptacle depending from said 
frame, and a sliding bottom adapted 
to co-operate with the lower edge 
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of the rear wall of said receptacle 
for scraping the dirt located on 
said bottom. 


524,709. Street-Sweeper. Chas. 
Fisher, St. Louis, Mo. Filed Oc- 
tober 20, 1893. Serial No. 488,- 
710. Claim.—lIn a single brush 
street-sweeping machine, the com- 
bination of a wheeled truck, frames 
secured to and vertically extend- 
ing from said truck, a bar horizont- 
ally positioned within the frames 
transversly of the machine, a rack 
bar mounted on said horizonal bar, 
a plurality of shafts mounted for 
rotation in said frame and provided 
with intermeshing gears, stand- 
ards vertically positioned at the 
sides of the truck and pivotally 
connected with the bar, guides 
fixed to said truck and adapted 
for engagement with the horizontal 
bar, a gear wheel mounted on one 
of the shafts and meshing with 
the rack bar, bearing boxes de- 
pending from the lower end of the 
said standard, a brush _ roller 
mounted for rotation in said bear- 
ing boxes and extending obliquely 
transversely of the machine, gear 
connections between the brush 
roller and the traction wheel of the 
truck and the crank wheel mounted 
on one of said shafts whereby the 
connected parts may be manipula- 
ted and adjusted. 


Rock Asphalt.—A process of pre- 
paring bituminous sandstone or 
rock asphalt has recently been pat- 
ented by W. A. Adams, of Cincin- 
nati, O., which will very materially 
lessen the cost of first-class street 
asphalt paving in cities and towns 
located near the deposits of such 
material, which is found abundant- 
ly in Alabama, California, Kan- 
sas, Kentucky, Utah and Texas. 


TRADE NOTES. 
An effort is being made at Union, 
Iowa, to secure the location of a 
brick and tile factory. 


The Colorado Gilsonite Asphal- 
tum Company has been incorpo- 
rated at St. Louis, Mo. 


August Bonnot, Louisville, Ky., 
is trying to form a stock company 
to manufacture brick machinery, 
etc. 

A fiber factory will be located at 
Huntsville, Ala., to manufacture 
material for making street cleaning 
sweepers. 

The Monroe Brick and Tile Co. 
will erect a large shale brick plant 
at Coudersport, Pa. H.H. Cobb is 
interested. 

The Chicago City Railway Co. 
has contracted with H. C. Bruner, 
of Pontiac, Ill., for 350,000 brick 
liners or fillers. 

A special committee has been, ap- 
pointed at Norfolk, Va., for the 
purpose of purchasing more sewer- 
age machinery. 


The first brick of the West Terre 
Haute Brick and Sewer Pipe Co., 
Terre Haute, Ind., will be burned 
about December 10. 


The Hartford Paving and Con- 
struction Company has been organ- 
ized at Hartford, Conn., with a cap- 
ital stock of $10,000. 


The Advance Fire Clay Compa- 
ny, Uhrichsville, O., a new incor- 
poration, has begun the manufac- 
ture of paving brick. 


Articles of incorporation have 
been filed by the Capital City Brick 
and Pipe Co., Des Moines, Ia. J. 
B. McGorrisk is president, D. W. 
Woodin is vice-president, and E. 
H. Conger is secretary and treas- 
urer. 
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The Warren-Scharf Asphalt Pav- 
ing Co. will make an effort this 
year, for the first time, to lay as- 
phalt during freezing weather. 


A syndicate has purchased ground 
near Whippany, N. J., in which 
there is a deposit of clay from which 
fire brick and tile will be made. 


The Seventeenth Annual Con- 
vention of the Illinois Brick and 
Tile Association will be held at 
Springfield, Ill., Jan. 15 and 16, 
1895. 

A new brick machine is to be put 
in at the plant of the Elmwood 
Brick Company, Elmwood, Conn. 
Extensive additions are being made 
to the plant. 

A contract has been made with 
a Chicago firm for $370,000 for 
furnishing cast iron pipe for the 
extension of the water-works at 
Tokio, Japan. 


The paving block factory of D. 
J. Kennedy recently burned at Bay 
City, Mich., will be rebuilt on the 
same site. It will have all of the 
modern machinery. 


The Detroit Pressed Brick Co. 
recently gave a bill of sale for its 
entire plant, located at Springwells, 
to Henry Houghten. The consid- 
eration was $10,000. 


E. M. Freese & Co., of Galion, 
O., has filed suit for $6,362 due 
them from the Hoosier Vitrified and 
Ornamental Brick Co., at New Al- 
bany, Ind., for machinery. 


The Indiana Bridge Co., Muncie, 
Ind., is reported as in need of men 
to work on the construction of the 
goodly number of bridge contracts 
which continue to be awarded to it. 

Extensive brick works are being 
erected at Harford, Md., by the re- 
cently organized Druid Brick Co. 
The works will be in operation Jan- 
uary 1. Graffin Cook is president. 








The city council at Toledo, Ohio, 
has ordered and authorized the lay- 
ing of the 70-pound, 7-inch Shang- 
hai T-rail. It will be laid in con- 
nection with a special brick filler. 


Rogers-McDonald Press Brick 
Co., Chicago, has been incorpora- 
ted, with a capital stock of $250,000, 
by Samuel W. Bradford, Atlee V. 
Coole and Frederick J. Patterson. 


The Decatur Leader Manufactur- 
ing Co., Decatur, Ill., made a re- 
cent shipment of a full outfit of 
brick machinery to Berwick, La., 
and grinding machinery to Dalton, 
111. 


The Kilbuck Brown Stone Co., 
Kilbuck, O., has been incorpora- 
ted by Lewis P. Schaus and others 
to mine stone, coal, clay, and to 
manufacture brick, drain tile and 
sewer pipe. 


Messrs. George Zimmerman, 
Abraham 8S. Austin and Jesse H. 
Whitnall recently filed articles of 
incorporation for the National Side- 
walk and Paving Company, at Mil- 
waukee, Wis. 

The Windom Brick and Tile Co., 
Windom, Minn., has been incor- 
porated. New kilns will be con- 
structed. J.C. Gobel, B. W. Way 
and T. J. Hunter are members of 
the company. 


Outfits of machinery have been 
recently shipped to Pennsylvania, 
West Virginia, Tennessee, Ken- 
tucky, Indiana, lowa, and differ- 
ent points in Ohio, by E. M. Freese 
& Co., of Galion, O. 


The contract for sewer pipe for 
the eity of Charlottesville, Va., has 
been awarded to McMahan, Porter 
& Co., of New Cumberland, W. 
Va., and the Freeman Fire Clay 
Company, Freeman, O. About 35 
miles of pipe will have to be sup- 
plied. 
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The Preston Brick Co., manu- 
facturers of vitrified paving brick 
at Hornellsville, N. Y., have ex- 
perienced a large increase in busi- 
ness and are compelled to run their 
works to their fullest capacity. 

With the American Association 
as an example, the British Clay- 
worker is endeavoring to arouse 
enough interest and enthusiasm 
among the British brickmakers to 
inaugurate a National Association 
of Brickmakers. 


A big brick plant will probably 
be started at Salem, O., where clay 
has been found and experimented 
with that is suitable for making 
excellent brick. A Chicago press 
company has offered to place a 
plant at Salem. 

The Coaldale Brick and Tile Co., 
Coaldale, Ala., shipped, November 
15, 300,000 vitrified paving brick 
to Jacksonville, Fla., to be used in 
the completion of Main street, and 
for paving Market, Bridge, Duval 
and other streets. 

A vein of cement 100 feet thick 
has been struck on the land of 
George Sanderson, near Williams- 
port, Pa. A company has been 
organized by eastern capitalists and 
a plant will be built. 


The Catskill Shale Brick Com- 
pany, Catskill, N. Y., recently or- 
ganized to manufacture brick, will 
begin operations in March, 1895. 
Mr. Peter Callahan, of South Beth- 


lehem, is president, and Peter 
Scharbauer is treasurer. 
Preliminary steps have been 


taken toward making the Flint 
river navigable, much to the satis- 
faction of the citizens of Saginaw, 
Mich., and in the Saginaw valley. 
If it is done, a plant will be estab- 
lished for manufacturing brick for 
paving and building purposes by 
Saginaw parties. 
t 


It is thought that the establish- 
ment of the West Terre Haute 
Brick and Tile Manufacturing Com- 
pany at Terre Haute, Ind., will be 
but the beginning of a clay in- 
dustry in that city which will em- 
brace paving-brick, tiles, etc. 

The Eureka Bituminous Rock, 
Mining and Pavement Co., San 
Francisco, Cal., has been incorpo- 
rated, with a capital stock of $250,- 
000. W. A. McKenzie, Edwin B. 
Preston, L. W. Luby, C. M. Oakley 
and W. C. Graves are directors. 

Tests of vitrified brick for use in 
the public sewers have been made 
at St. Louis, Mo. They will be 
used in the underside of the sewers, 
where the wear of the waste matter 
is greatest. The brick least sus- 
ceptible to moisture will be selected. 


The brick machine and pug-mill 
which the Chambers Brothers Co. 
recently sold to the Jacksonville 
Brick Co., at Jacksonville, Fla., 
proves eminently satisfactory. 
Bricks have never been successful- 
ly produced in Florida before, and 
this comparatively new industry 
seems to have a promising future. 

A sliding railway track for an 
excavator to be used in dredging 
canals, etc., has been invented by 
Frank Van Vleck, C.E. The exca- 
vator stands in a double track with 
two double rails, framed and so ar- 
ranged as to alternately slide for- 
ward. Double wheels are provided 
which carry the track with the 
machine. 

The Lorain Brick Company has 
been incorporated at Elyria, O., by 
Col. C. S. Barrett, S. Granger and 
J. M. Kennedy, of Cleveland; R. 
C. Penfield, Wiiloughby, and John 
Faxon, of Elyria. The works will 
be equipped with the best machin- 
ery, kilns and drying apparatus, 
and will be in operation in about 
one month. 
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PAVING. 
Oakland avenue, Omaha, Neb., is being 
paved. 


All sidewalks laid at Gibson, II1., will be 
brick. 


The brick pavement on Division street, 
Troy, N. Y., is finished. 


The brick pavement on Keeler street, 
Boone, I[a., is completed. 


The paving of Broad street, Johnstown, 
Pa., is nearing completion. 


The roadways in Capital Park, at Nor- 
ristown, Pa., have been paved with vitri- 
fied brick. 


More than six miles of macadam have 
been laid on Dodge street, Omaha, Neb., 
since June, 1894. 


Much satisfaction is felt with the brick 
pavement recently completed in McDonald 
street, McDonald, Pa. 


The paving of North Ninth street, Terre 
Haute, Ind., is almost completed. Clinton 
paving brick are being used. 


The macadamizing of East Main street, 
Caledonia, Minn., is completed. It is pro- 
nounced the best paved street in the city. 


The Indiana Bermudez Asphalt Paving 
Co. has completed the asphaltic pavement 
on New Jersey street, at Indianapolis, Ind. 


The brick pavement on South Pryor 
street, Atlanta, Ga., will, when completed, 
- one of the most popular drives in At- 
anta. 


The appearance of Hennepin avenue, 
Minneapolis, Minn., is greatly improved 
since the completion of the asphalt pave- 
ment. 


The paving of Fourth street, at Cam- 
den, N. J., with vitrified brick, the contract 
for which has been awarded, has been de- 
ferred until spring. 


The cost of paving eleven blocks of 
Grand avenue, Portland, Oregon, with 6x6 
timbers, was $2.80 per lineal foot, or $7,485 
for the whole contract. 


Permission was recently granted Henry 
Mayer for laying a sample of standard 
asphalt pavement at his own expense, on 
Sassafras street, Erie, Pa. 


The T. B. Townsend Brick and Contract- 
ing Co., Zanesville, O., have completed 
a paving contract at Joliet, Ill., which 
required 500,000 brick. 


Eugene Kirk, Youngstown, O., writes 
that the Barber Asphalt Paving Company 
has completed the work of repaving Fed- 
eral street with sheet asphalt. 


Considerable progress has been made at 
Moline, Ill., during 1894, in constructing 
brick pavements. Several miles of tile 
sidewalks have also been laid. 


M. M. Holmes has proposed to the board 
of public works at Kansas City, Mo., to lay 
a macadam pavement, to meet a two years’ 
test, for 80 cents per square yard. ~* 


The highway committee, at York, Pa., 
has accepted the four blocks of paving on 
East Market and North George streets, 
paved by J. U. Fritchey, Lancaster, Pa. 


The paving of Pennsylvania street, with 
brick, Evansville, Ind., is finished. The 
total miles of streets paved with brick 
during the last year is two and one-half. 


Locust street, from Eighth to Fifteenth, 
Kansas City, Mo., has been paved with as- 
phalt, at a cost of $28,277.75,and Penn 
street, from Seventh to Eighth, with brick, 
at a cost of $1,345.38. 


The work of macadamizing St. George 
avenue, from Rahway, N. J., to Wood- 
bridge and Perth Amboy, is progressing 
rapidly. B.M. and J. F. Shanley, of New- 
ark, have the contract. 


Rapid progress is being made at Toledo, 
O., on paving contracts. The blue granite 
pavement on Sixteenth street is com- 
pleted, and the Hallwood block pavement 
on Tecumseh street is being laid. 


Diagonal granite pavement squares have 
been laid at the intersection of Green and 
Beaver streets, Albany, N. Y. This kind 
of pavement prevents the wheels of wagons 
from sinking between the joints, and im- 
proves the drainage. 


The Black Creek marl pavement, being 
laid on Talleyrand avenue, at Jacksonville, 
Fla.,is progressing rapidly, and when com- 
pleted will be a hard, substantial drive. 
The Alachua rock pavement on Main 
street is also progressing nicely. 


The Citizens’ Municipal Association at 
Philadelphia, has complained to Director 
Windwim, that Forty-fifth street, from 
Walnut to Spruce, is being paved improp- 
erly. The specifications, which require that 
the bed of the street shall be rolled with a 
steam-roller, weighing not less than five 
gross tons, are not being complied with. 
The bricks are not vitrified paving bricks, 
but foot-way paving brick. 
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The paving record for 1894, at Syracuse, 
N. Y., surpasses that of any previous year. 
Of asphalt, 3.56 miles have been laid at a 
cost of $268,000; of brick, 1.49 miles, ata 
cost of $77,000. This gives the city a total 
of 12.48 miles of asphalt, brick, and sand- 
stone paving, at a cost of $890,000. 


The Bermudez Asphalt Company, on 
being asked to make good the pavements 
laid in Indianapolis, because of the frost 
making the foundation soft, has agreed to 
extend their guarantee of five years to ten 
years, instead of taking up the founda- 
tion. The offer has been accepted. 


A street-paving scheme is being urged 
at Chester, Pa., by Councilman William P. 
Ladomus, who has proposed that the money 
received from the liquor licenses be set 
aside for street paving purposes. He holds 
that in a few years the city would be well 
paved, while under the present plan it 
would take many years. 


A special committee from New Haven, 
Conn., made a recent visit to Hartford to 
inspect the block asphalt pavement being 
laid on Pearl street; to Springfield, Mass., 
where considerable vitrified brick pave- 
ment is being laid, and to Holyoke, where 


-a great deal of block asphalt has been laid 


within the last four years. 


The brick pavement on Main street, 
Jacksonville, Fla., was greatly damaged re- 
cently, by the sand foundation giving way 
during the passage over it of a heavy cir- 
cus wagon, weighing seventeen tons. The 
bricks over which the tires passed were 
sunken below grade from one-eighth to one- 
half inch, but the elasticity of the soil 
pressed the sunken brick almost back to 
grade within a few hours. 


CONTEMPLATED WORK. 
Clay street, Tiffin, O., will be paved. 
Platt street, Toledo, O., will be paved 

with brick. 

Marseilles, Ill., contemplates paving one 
of the main streets. 


Frankford avenue, Philadelphia, will be 
paved immediately. 


The paving of Second street, Pomona, 
Cal., is contemplated. 


Taylor avenue, Bellevue. O., will proba- 
bly be paved with brick. 


A brick pavement is proposed for N. Fifth 
street, Kansas City, Mo. 


Main street, Richmond, Va., is to be 
paved with vitrified brick. 


Kenton street, Urbana, O., will be grav- 
eled and otherwise improved. 


Mishawaka, Ind., contemplates doing 
some street paving next year. 


An asphaltic pavement is suggested for 
Main street, Binghamton, N. Y. 


An asphalt pavement has been proposed 
for Daly avenue, Ottawa, Canada. 


Diamond street, Pittsburg, Pa., will be 
widened and paved within a year. 


Second street, Springfield, Jacksonville, 
Fla., will be paved with Alachua rock. 


A vitrified brick pavement has been peti- 
tioned for Pike street, at Seattle, Wash. 


Asphaltum is proposed for a paving ma- 
terial for San Jacinto street, Houston, Tex. 


About thirteen small streets and alleys 
will be paved with brick, at Cincinnati, O. 


Fourth, Fifth and Sixth avenues, at Mo- 
line, Ill., will probably be paved next 
year. 


N street, from Twenty-fourth to Twenty- 
seventh, South Omaha, Neb., will be paved 
with brick. 


Lake street, Lake avenue and Park Side, 
Elkhart Lake, Wis., will be converted into 
boulevards. 


The property-owners on Oakland avenue, 
at Council Bluffs, Ia., have petitioned for a 
brick pavement. 


A macadamized road, to extend from 
Cloverdale to Petaluma creek, is proposed 
at Cloverdale, Cal. 


Asphalt pavements have been proposed 
for Market, Elm, High and Friend streets, 
at Amesbury, Mass. 


Brick paving, to replace the cedar block 
pavement on Fourth street, is contem- 
plated at Sioux City, Ia. 


A sidewalk crusade is being made at Mc- 
Keesport, Pa., and many new sidewalks 
will be built as a result. 


An ordinance has been introduced at 
Springfield, O., for paving the “balky 
square,” on W. High street. 


A fine boulevard is proposed at Omaha, 
Neb., to extend along Saddle creek, from 
Hamilton to Center streets. 


Street paving is contemplated at Man- 
kato, Minn. Brick and macadam are be- 
ing considered for Front street. 


A new boulevard, extending from Broad 
street to the Park’s Green street entrance, 
is contemplated at Philadelphia, Pa. 


The paving of Providence avenue, from 
Fifteenth to Sixteenth street, Chester, Pa., 
has been provided for by an ordinance. 


The street paving question is being agi- 
tated at Atlanta,Ga. Other material than 
Belgian blocks is also being considered. 


Paving, of asphalt, vitrified brick, or 
Belgian block, is being agitated for Read- 
ing, Pa., the work to be done before next 
summer. A $1,000,000 loan, two-thirds of 
which will be used for paving, has been 
advocated. 
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A Hallwood block pavement, or other 
brick of equal material, has been petitioned 
for W. Columbus street, at Kenton, Ohio. 


J. E. Dawson, city engineer at Owens- 
boro, Ky., writes that brick paving, to the 
extent of $135,000, will be done next year. 


Linn street, Cincinnati, O., has been in- 
spected in order to determine whether it 
can be repaired or in need of being re- 
paved. 

The residents on Summit avenue, Youngs- 
town, O., are agitating the matter of pav- 
ing that street with brick, block, or as- 
phalt. 


A resolution was recently passed by the 
council, at Media, Pa., for paving the north 
side of Third street, between Monroe and 
Edgmont streets. 


The property owners on Cambridge av- 
enue, Milwaukee, Wis., have petitioned for 
an asphalt pavement on that thoroughfare 
from Brady to Boylston street. 


Extensive improvement will be made 
next spring on Summer street, Springfield, 
Mass., including block paving between 
Autumn street and Kibbe avenue. 


Olive and Ogden streets, Philadelphia, 
Pa., will be repaved with vitrified brick, 
and Harrison street with asphaltum. Sun- 
dry other streets will be repaved also. 


Vitrified brick has been proposed as the 
most suitable material for repaving the 
twenty-five blocks of roadway, which has 
become necessary, at Toronto, Canada. 


The block paving on St. George street, 
St. Augustine, Fla., has been condemned, 
and it is necessary for the street to be re- 
paved at once. Brick has been proposed. 


Brick pavements for the cross streets 
between Cherokee and Shawnee streets, 
from Main to Sixth, and along the North 
Esplanade, have been petitioned for at 
Leavenworth, Kan. 


L. W. Brown, city engineer, and Peter 
Farrell, commissioner of public works, 
New Orleans, La., have requested the Clai- 
borne Railroad Co. to replace the cobble- 
stone paving between their tracks, on Ba- 
ronne street, with asphalt. 


Specifications prepared for paving, with 
brick, Clay and Eighteenth streets and 
Conler avenue, at Dubuque, Iowa, provide 
for 35,000 square yards of brick paving on 
concrete, and 11,000 linear feet of curbing. 
Work must begin April 1, 1895, and be 
completed November 1, 1895. ; 


Considerable street paving will be done 
at Saginaw, Mich., next year. Some of the 
streets proposed are: Genesee avenue, 
from Tilden to Jefferson, with asphalt or 
brick, and beyond that point with a 
cheaper material; Potter street, cedar or 
concrete; also Warren avenue and Thomp- 
son and Tuscola streets. 


The report of the committee on streets, 
at New Haven, Conn., recommends that 
the city be bonded for $500,000 for provid- 
ing permanent paving for the principal 
streets. The committee recommended 
that granite dimension blocks be used on 
the business streets, and block asphalt, 
sheet asphalt and vitrified brick, for resi- 
dence streets. A lengthy list of streets to 
be paved has also been recommended. 


CONTRACTS TO BE LET. 


Bids are invited at Chicago, IIl., until 
Dec. 3, for improving sundry alleys. 


Bids are invited at Terre Haute, Ind. 
until Dec. 8, for improving Vandalia street. 


Sealed proposals will be received until 
Dec. 5, at Cincinnati, O.,for improving 
Gano street. 

Bids will be received until Dec. 6, at 
Woodbury, N. J., for building a stone road 
in the village of Swedesboro, Gloucester 
county. 

CONTRACTS AWARDED. 


The cemetery road, at Peoria, IIl., will 
be graveled. Martin McDonald has the 
contract. 3 


The Barber Asphalt Paving Co. secured 


the contract for paving Park street, Jersey - 


City, N. J. 

H. L. M. Ladd secured the contract for 
paving Town street, with macadam, at 
Norwich, Conn. 


J. Cherry, Jr., of Jacksonville, Ill., was 
awarded the contract for paving sundry 
streets at Charleston, III. 


The T. B. Townsend Co. was the lowest 
bidder on the pavingof E. Main street, from 
Ninth to Hill streets, Zanesville, O. 


The contract for paving, curbing and 
flagging Cleveland street, Orange, N. J., 
was awarded to George Spottiswoode & Co. 


The city of Anderson, O., awarded to 
R. G. Kirkpatrick, of Cincinnati, O., the 
contract for paving E. Ninth street, with 
brick. 


The contract for macadamizing State 
street, New Castle, Pa., was secured by Ed. 
MeWilliams, who will complete the work 
at once. 


Eugene Kirk, Youngstown, O., writes 
that Geo. J. Vetter was awarded the con- 
tract for grading 6,000 yards of the Mar- 
ket street hill. 


The contract for paving W. Eleventh 
street, Erie, Pa., was awarded to V. D. 
Eichenlaub, at $2.25 per yard. Asphalt 
blocks will be used. 


The lowest bid ever presented for asphalt 
paving in Omaha, Neb., was made by 
Hugh Murphy, recently, whose bid repre- 
— a saving to the city of 43 cents per 
yard. 
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Paving contracts have been awarded at 
Cincinnati, as follows: Clifton alley, with 
brick, M. Crowley, $4,983.43; Albion place, 
brick, James Agnes, $2,323.25. 


The contract for paving the first alley 
east of Delaware street, Indianapolis, Ind., 
was awarded to the Indiana Paving Brick 
Company, at 75 cents per linear foot. 


Casgrain & McDonald have the contract 
for paving the Central tracks on Main and 
Adams streets, at Peoria, Il. The work 
will be completed early in December. 


The contract for 1,085 square yards of 
macadam pavement with trap surface rock, 
for Belmont park, Rochester, N. Y., was 
awarded to William Fuller, for $1,643.05. 


The city council at Omaha, Neb., has 
awarded the contract for paving Oakland 
avenue to Charles Huber for $1.39 per yard. 
The bid was based on Nebraska City brick. 


The Citizens’ Committee, at Pittston, 
Pa., has approved the action of the 
borough council in awarding the contract 
for paving Main and Water streets, to the 
Barber Asphalt Co. 


The Edwards & Walsh Construction 
Company secured the contract for paving 
the intersection at Ripley and Fourth 
streets for $929, Davenport, Ia. Buffalo 
brick will be used. 


The contract for paving Sixth avenue, 
between Eighteenth and Nineteenth Sts., 
Rock Island, Ill., was awarded to the Ed- 
wards & Walsh Construction Company, at 
$1.15 per square yard. 


Contracts have been awarded, at Kansas 
City, Mo., as follows: Repaving James 
street with brick, The Grey & Ferris Co., 
at $1.15 per square yard; macadamizirg 
Lydia avenue, William Powell, 5844 cents. 


The contract for paving Edmond street, 
St. Joseph, Mo., has been awarded to H. G. 
Getchell, at 90 cents per square yard for 
pavement, 65 cents for curbing and $1.40 
for brick gutters and cross-walks. Getch- 
ell’s composite pavement will be used. 


Contracts have been awarded, at Alle- 
gheny, Pa., as follows: Ley street, vitri- 
fied brick, to Carson & Hutchinson, $5,924 ; 
repaving Spring Garden avenue, to Keel- 
ing, Ridge & Co., $7,851; repaving Chest- 
nut street, Keeling, Ridge & Co., $2,213. 


H. A. Collar, Grand Rapids, Mich., writes 
that contracts have been awarded, as fol- 
lows: N. Ionia street, from Pearl to Mon- 
roe, Warren-Scharf Asphalt Paving Com- 
pany, $8,252.67; Antisdel court paving, H. 
Vanderveen, $396 ; Sinclair street improve- 
ment, J. J. Rens, $1,171.55. 








SEWERS. 


The sewerage system at Urbana, II1., is 
completed. 


The new sewer system at Faribault: 
Minn., is finished. 


The sewer system at Jamestown, N. D., 
is in operation and proves very satisfactory. 


The reconstruction of the Fourteenth 
street sewer, at San Francisco, Cal., has 
been finished. 


The trunk sewer being constructed at 
Newburg, N. Y., will not be completed un- 
til next summer. 


The sewerage and water-works system 
has been completed at Eureka Springs, 
Ark., at a cost of $75,000. 


The work of constructing sewers on Cus- 
ter, West Rayen and Summit avenues, 
Youngstown, Ohio, is finished. 


The sewer system of West Knoxville, 
Tenn., is completed. It comprises seven 
miles of sewers and cost about $22,000. 


The cost of the West Bluff sewer, when 
completed, at Peoria, Ill., will be about 
— It embraces about thirty-two 
miles. 


The sewer system at Ilion, N. Y., is com- 
pleted. About eleven miles of pipe have 
been laid and the total cost of the system 
is $50,000. 


The Franklin street sewer, at Birming- 
ham, Ala., is about completed. It has pro- 
gressed slowly owing to the great depth at 
which it is built. 


The new sewer system, commenced at 
Boone, Iowa, May 6, is completed, at a cost 
of $100,000. About twenty-four miles of 
pipe have been laid. 


The great Bryn Mawr sewer, at Minne- 
apolis, Minn., has been completed. This 
sewer was built to give employment to the 
unemployed last winter. The mileage of 
sewers has been increased, with the Bryn 
Mawr and Twenty-sixth street sewers, by 
about fifteen miles, at a cost of $800,000. 


The enormous sewer being built at Des 
Moines, Ia., is in the shape of a pipe built 
of brick 4 feet in diameter, from 15 to 200 
feet beneath the surface of the earth. It will 
not be completed until next summer. The 
sewer is said to have no equal for magni- 
tude of plan in the country. The unique 
feature of it is a tunnel, 2,000 feet in length, 
which runs through a hill. 


Contractor Molloy recently refused to 
build the Webster avenue and William 
street sewers, at New Rochelle, N. Y., the 
contract for which had been awarded him. 
The reason given by him was that under 
the new law his men could only work eight 
hours a day, and when the contract was 
awarded his men were working ten hours 
a day. The city authorities have no re- 
dress, as the contract was awarded before 
the new law took effect, and they will have 
to advertise for new bids. 
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The Greenleaf and Neal street sewers 
are completed, at Portland, Me., and the 
Commercial street sewer is being rapidly 
pushed to completion. 


Storm sewer No. 6, the largest sewer 
ever constructed in Hamilton, O., has been 
completed by Bartow & Clements, of Day- 
ton. Since August 20 they have constructed 
7,775 feet, 4,475 feet of which is of brick. 
The sewer is built of two tiers of brick 
built in an elliptical or egg-shaped form. 
Complete satisfaction is felt with the char- 
acter of the work, which was under the 
supervision of B. D. Bartow. The contract 
price was about $19,000. 


CONTEMPLATED WORK, 


A new sewer system will be built at On- 
tario, Cal. 

A sewerage system is contemplated at 
Superior, Neb. 


A sewer system is being agitated at 
Centerville, Ia. 


A sewer will be built on Ives street, at 
Providence, R. I. 


A sewerage system is being agitated at 
Lake Linden, Mich. 


Plans are being made for a sewer system 
at Hot Springs, 8. D. 


Plans have been made for a system of 
sewers for Sharon, O. 


A storm sewer will be built along Main 
and Dobbins street, Vacaville, Cal. 


The sewerage question is being agitated 
by the residents of East Mauch Chunk, Pa. 


Sewers will be built at Cincinnati, in 
Van and Fountain streets and Delhi pike. 


A sewer will be constructed on Fourth 
street, near Keys avenue, at Springfield, 
Tl. 


The citizens of Delavan, Wis., will vote 
on the proposition to issue bonds for sewer 
construction. 


A loan of $6,500 has been authorized for 
completing the sewerage system at South 
Milwaukee, Wis. 


A local sewer will be built in the alley 
between Campbell and Emmett streets, at 
Evansville, Ind. 


Plans for increasing the sewerage sys- 
tem of Winona, Minn., have been prepared 
by City Engineer Pickles. 


The letting of the contract for sewer 
construction, at Elmhurst, Ill., has been 
postponed until next spring. 


A recent sewer ordinance, passed at 
Earlham, Ia., provides for the construction 
of a sewer on Chestnut street. 


The council at Dover, N. H., recently 
voted to concur with the board of alder- 
men in ordering the Park street sewer. 


MUNICIPAL ENGINEERING. 


The city of Sioux Falls, 8. D., will con- 
struct the outlet to the main sewer this 
winter, to give work to the idle labor. 


An ordinance, authorizing the construc- 
tion of sewers in Bloomfield, Clifton and 
Littleton avenues, was recently adopted at 
Newark, N. J. 


The town council at S. Bethlehem, Pa., 
contemplates the issuance of $100,000 


worth of four per cent. bonds for the con- 
struction of a system of sewerage. 


The property owners on the south side, 
at Pittsburg, Pa., have petitioned for 
sewers. Sundry other sewers have been 
recommended, also, in different parts of 
the city. 


Plans are being made for an entire 
sewer system for Texarkana, Ark., by J. 
H. Haney and F. W. Gibb, of Little Rock. 
The plans will be finished by December 15. 
The estimated cost is $20,000. 

The plans for the sewer system at Men- 
dota, Ill. made by Chas. P. Chase, 
Clinton, Ia., have been approved and ac- 
cepted. The system will consist of seven- 
teen miles of pipe lines and a disposal 
plant. 


The question of the Cleveland State 
Hospital sewer has again been brought to 
the notice of the board of control, at Cleve- 
land, but Director Farley says a petition 
will have to be filed before the board can 
take action. 


The construction of a sewer has been 
recommended at Jersey City, N. J., which 
will carry the sewage of Paterson and Pas- 
saic past the intake of the Jersey City 
water-works at Belleville. The estimated 
cost is $500,000. Those advocating the 
plan say that it will obviate the necessity 
of procuring a new water supply. 


CONTRACTS TO BE LET. 


Sealed proposals are invited, at Chicago, 
Ill., until December 3, for laying sundry 
private drains. 


Bids will be received until December 7, 
at Fort Wayne, Ind., for constructing sew- 
ers in sundry streets and alleys. 


Bids are asked until December 10, at 
Fargo, N. D., for constructing a lateral 
sewer on Seventh avenue south. 

Sealed proposals will be received until 
December 3, at Ashtabula, O., for con- 
structing sewers in Main, Prospect, Vine, 
Park and King streets. 


Sealed proposals will be received at San 
Antonio, Tex., until December 20, for the 
construction of about 74 miles of sewers. 
Bids will be received the same day for 
furnishing sewer materials. 


CONTRACTS AWARDED. 


Z. T. Darrow secured the contract for 
constructing a large sewer at Marietta, O. 
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The large tunnel district sewer contract 
at Niagara Falls, N. Y., has been awarded 
to A. F. Allen & Co. 


The contract for constructing a sewer in 
Antwerp, N. Y., was awarded to W.J. Sem- 
per, of Watertown. 


The contract for constructing the Sev- 
enth street sewer, at Erie, Pa., was award- 
ed to M. F. McCarty. 


The Filbert and Madison streets sewer, 
Seattle, Wis., has been awarded to Geo. 
B. Morley, for $1,174.40. 


Albert Fetter, La Crosse, Wis., secured 
the contract for sewer construction at 
Menominee, Wis., for $8,387.57. 


Brown & Ryan were awarded the con- 
tract for building a sewer, 3,604 feet long, 
for $2,818.11, at Janesville, Wis. 


S.J. Perry & Co., Bay City, Mich., se- 
cured the contract for building 22,000 feet 
of sewerage, at Ripon, Wis., for $20,000. 


The contract for the Rutger street pipe 
sewer, Rochester, N. Y., was awarded to 
Bruff, Horn & Co., for $2,683.30. 


Micheal Meany & Son secured the con- 
tract for constructing sewer 97, on Cum- 
mings avenue and Fulton street, Trenton, 


aX. 


The contract for the erection of a house 
sewage disposal plant at Reading, Pa., has 
been awarded to the Pennsylvania Sani- 
tary Sewage Company, of Philadelphia, Pa. 

The board of public works, at Water- 
town, Wis., has awarded the contract for 
building the additional sewerage system to 
R. J. Wilson, of Milwaukee, for $12,707.43. 


The city of Oconto, Wis., awarded the 
contract for constructing a sewerage sys- 
tem to Wm. Turner, of Milwaukee, for $18,- 
840.09. The work is to be completed Feb. 
25, 1895. 

Thomas F. Moore, Buffalo, N. Y., was the 
lowest bidder, Nov. 9, for the construction 
of an outlet sewer under the canal, from 
South Clinton to Griffith street, at Roches- 
ter, N.Y. 

Contracts for the material for the sewer 
system at Dubois, Pa., have been awarded 
as follows: Pipe, Garrison, Williams & Co.; 
cement, Hibner & Dower; oakum, Vos- 
burg & Hay. 

Sewer contracts have been awarded at 
Syracuse, N. Y., as follows: Renwich av- 
enue, 18-inch tile, H. W. Jones, $1,961; 
Castle street, 18-inch, Frank Street, $1,036; 
Butternut street, 18-inch tile, Martin La- 
velle, $1,061. 


H. A. Collar, Grand Rapids, Mich., writes 
that contracts have been awarded as fol- 
lows: Coldbrook creek valley sewer, G. 
J. and A. Prange, $44,890; Majors court 
sewer, F. C. Schneider, $193; North ave- 
nue, North College avenue, and Hastings 
and St. Clair streets, $3,270. 


WATER-WORKS. 
The {new water-works system ot Flem- 
ington, N.J., is completed. 


The cost of the water-works system at 
Marengo, IIl., was $12,000. 


The city council at Atlanta, Ga., has ap- 
proved the leasing of the old water-works 
plant. 


A satisfactory test was made of the new 
water-works system, at Clear Lake, Iowa, 
Nov. 9. 


The new water-works system, at Port- 
land, Oregon, is very satisfactory in all re- 
spects. The work of construction is said 
to be of a very high order. 


Wooden pipes, 30 to 48 inches in diame- 
ter, of staves of Texas pine banded with 
iron, are a novelty of the water-works sys- 
tem of Denver, Colo. Since 1889 more 
than 16 miles of this pipe have been laid. 


M. J. Blanding, city engineer, at Gales- 
burg, Ill., writes that the City Water- 
Works Company has completed an exten- 
sion to their system by putting down 
6-inch wells. The city is also laying 3,500 
feet of 6-inch, and 1,000 feet of 4-inch wa- 
ter mains. 


A difficult undertaking in water-works 
construction was made at Bath, Me., re- 
cently, when that part of the Bath water- 
works extension that must cross the Ken- 
nebec river, to give the city a water sup- 
ply from Nequasset Lake, in Woolwich, 
was made. From the Bath shore to the 
Woolwich side is nearly 3,000 feet, and the 
depth of the water from 40 to 50 feet at 
low tide. The 16-inch pipe, each section 
12 feet long, is put together on a scow and 
lowered to the bottom of the river by 
means of a long slide inclined at an angle 
of 25 degrees. The different pieces of pipe 
are connected by movable elbow joints, 
making the whole an immense flexible 
tube. 

CONTEMPLATED WORK. 


Water-works will be constructed in Du- 
quesne, Pa. 


The water supply will be increased at 
Bedford City, Va. 


The water system will be improved and 
extended at Gladbrook, Ia. 


Astoria, Ore., contemplates the construc- 
tion of water-works next spring. 


The water question is again before the 
board of trustees at LeRoy, N. Y 


Shamokin, Pa., has voted $50,000 addi- 
tional, with which to complete the water- 
works, 


Plans and specifications for the proposed 
water-works, at Apalachicola, Fla., are be- 
ing prepared by Hebert and Lapeyre, of 
Chattanooga, Tenn. 
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The inadequate water pressure at Oma- 
ha, Neb., is being considered and subjected 
to tests. 


A water-works plant, to supply water to 
Newbold and South Westville, Pa., is being 
agitated. 


Steps have been taken toward extending 
the water mains of Iowa Falls, Ia., to East 
Iowa Falls. 


The city of Bridgeton, N. J., will vote 
Dec. 4, upon the question of purchasing the 
water-works plant. 


Water-works have been voted favorably 
upon at Pella,Ia. Plans and specifications 
have not yet been made. 


Resolutions adopted recently at Hous- 
ton, Texas, approve the construction of an 
entire new water-works system. 


A committee has been appointed at Ta- 
neytown, Md., to secure plans and esti- 
mates for a water-works system. 


The board of water commissioners, at 
Gloversville, N. Y., have decided to extend 
the water mains on Harrison street, about 
1,500 feet. 


Logan, Iowa, contemplates a revision of 
the water-works system, and if it is decided 
upon, correspondence will be opened wit 
civil engineers. ’ 


The city council, at Richmond, Va., has 
adopted a resolution providing for the is- 
suance of $175,000 in bonds to lay addi- 
tional water mains. 


A scheme is being formed at Santa Bar- 
bara, Cal., for not only supplying that city 
but all of the Montecito and Carpinteria 
valleys with water. 


Fort Plain, N. Y., has decided to build 
its own water-works. The water which is 
now furnished the city is of poor quality 
and almost unfit for use. 


New specifications that will not include 
the gravity system are being prepared for 
the water supply for Jersey City, N.J. A 
larger field will be opened for bidders by 
this action. 


Martin’s Pond, North Reading, was re- 
cently inspected by members of both 
branches of the council of Malden, Mass., 
to pass upon the feasibility of using it for 
a water supply. 


Preliminary plans will probably be made 
for building a water-works plant at Mead- 
ville, Pa.,so that if the city does not buy 
the present plant it will be prepared for 
the construction of a new one. 


Water-works are being agitated at the 
following places: Boonville, Ind.; Roan- 
oke, Ala., Frankford, Mo.; Liberty, Mo.; 
Seneca, Kan.; Dallas City, Ill.; Marseilles, 
Ill.; Jamestown, N. Y.; Egg Harbor City, 
N. J.; Sidell, Il. 


A Philadelphia company has asked for 
a franchise to build a $50,000 system of 
water-works in Sea Isle City, N. Y. 


The construction of water-works is con- 
templated at the following places: Jeffer- 
sonville, N. Y.; Angelica, N. Y.; Montpe- 
lier, Ind.; Morris, N. Y.; Pittston, Pa.; 
Tuskegee, Ala.; Edwards, N. Y.; Wilkins- 
burg, Pa.; Kenova, W. Va.; Carrollton, 
Ind.; Canal Dover, O.; Shenandoah, Pa.; 
Latrobe, Pa.; Clinton, Wis.; Casey, IIl.; 
Trinity, Tex.; East Greenville, Pa.; Win- 
chendon, Mass.; Pepperell, Mass.; Water- 
ville, Minn.; Titusville, Fla. 

CONTRACTS TO BE LET. 


Sealed proposals will be received at New- 
ton, N. J., until December 18, for the 
construction of water-works, and until 
December 3 for furnishing materials. 


Sealed proposals will be received at Mon- 
roe, N. Y., until December 18, for con- 
structing water-works. Potter & Folwell, 
Pittsburg, prepared the plans and specifi- 
cations, which can be secured at their New 
York an Pittsburg offices. 


CONTRACTS AWARDED. 

The water-works plant at Rossville, IIl., 
will be built by L. Straw & Son. 

The contract for building a system of 

water-works at Wells, Minn., was awarded 
to O. H. Olsen & Co., for $15,225. 


W. H. Wallingford, Newport, Ky., se- 
cured the contract for the water-works at 
Gibson, IIl., at his bid of $24,936. 

The council at Milan, Ill., awarded the 
contract for constructing water-works to 
Ashley & McDonald, for $10,612.40. 


The contract for constructing the addi- 
tion to the water supply of Johnstown, 
Pa., was awarded to John Marsden, of 
Utica, for $58,381.35. 

The Smedley Manufacturing Co., of Du- 
buque, Ia., has been awarded the contract 
for a complete system of water-works at 
Sumner, Ia., for $5,900. 

A new water system will be erected at 
Cannonsburg, Pa.,by anew water company, 
which will furnish the borough with water 
for fire and other public uses. 


The contract for a water-works system 
at Eagle Grove, Ia., was let to B. Schrein- 
er, of Des Moines, Ia. Contract price, 
$10,700, to which an additional $10,000 is to 
be added next spring for more pipe lines. 
The Iowa Engineering and Construction 
Company will superintend the work. 


The contracts for the new water supply 
conduits at Rochester, N. Y., were awarded 
as follows: First group, William Fuller, 
$7,932.60; second group, Chambers & 
Casey, $7,062.25; third group, Brayer & 
Albaugh, $7,689.10; fourth group, Brayer 
& Albaugh, $11,200.45; fifth group, Brayer 
& Albaugh, $7,541.50; sixth group, Bruff, 
Horn & Co., $1,502.50. 
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BRIDGES. 


An iron bridge will be built at Annada, 
Mo. 


A new iron river bridge is contemplated 
at Hecla, S. D. 


The Sixth street viaduct at Racine, Wis., 
will be rebuilt. 


A bridge will be built across Rock river, 
at Lyndon, IIl. 


A bridge over the Ohio river is contem- 
plated at Steubenville, O. 


The Clark avenue bridge question is be- 
ing revived at St. Louis, Mo. 


A new river bridge will be constructed 
at Bracebridge, Ont., next spring. 


The Gordon bridge is to be rebuilt, at 
Belleville, Ont., at a cost of about $15,000. 


The construction of a bridge over East 
river is being agitated at Green Bay, Wis. 


Preliminary steps have been taken for 
constructing a new bridge below Rock 
Island, Il. 


Plans are invited until January 8, 1895, 
for a bridge across the Erie canal, at Buf- 
falo, N. Y. 


The suspension bridge across the Ohio, 
between Cincinnati and Covington, is to 
be altered. 


The contract for a new bridge, at Orbis- 
ton, O., was awarded to B. F. Dunn, of 
Lancaster. 


Washington county will build a steel 
bridge south of the city limits, at Still- 
water, Minn. 


The rebuilding of the Tenth avenue, 
south, bridge is contemplated at Minne- 
apolis, Minn. 


Bids are invited at Franklin, Neb., until 
December 17 for the erection of a wooden 
bridge 72 feet long. 


The details for the proposed wagon 
bridge between Superior and Duluth, Wis., 
are being arranged. 


A suspension bridge across the Hudson 
river, from New York to Jersey City, has 
been recommended. 


Petitions have been circulated for a new 
bridge across the Sioux river, on the Brook- 
ings road, Volga, 8. D. 


Steps have been taken at Youngstown, 
0., for providing an overhead bridge for 
the Brier Hill citizens. 


The bids for a steel bridge at the Star 
Mills, Chippewa Falls, Wis., were rejected 
and new bids will be asked. 


The pile bridge across the Grand Ronde 
river, at Island City, Ore., will be changed 
to a truss bridge of 60-foot span. 


The county commissioners have been 
given authority to build a bridge across 
the railroad tracks at Austin, Minn. 


Plans have been made for the Ninth 
street viaduct, at Lincoln, Neb., which call 
for an expenditure of about $144,000. 


The property owners in the southern 
part of Marion county, Ind., want a river 
bridge south of Morris street, near India- 
napolis, Ind. 

An initiative step has been taken by the 
council at Lacrosse, Wis., in the matter of 
building a bridge over the Black river at 
Gordon’s Ferry. 


The bridge over the Little Spokane, near 
Clark Springs, Spokane, Wash., is declared 
unsafe, and it is probable that a new struc- 
ture will be put up next spring. 


The county commissioners of Trumbull 
county, contemplate replacing the iron 
bridge over Musquito creek, at Niles, O., 
with a new structure next spring. 


The contract for the stone work of the new 
bridge over the Mahoning river, at South 
street, Warren, O., was awarded to Meneice 
and Cunningham, of Elwood City. 


The drainage board, at Chicago, has de- 
cided against swing bridges at Lemont, 
Willow Springs and Romeo. Fixed 
bridges will be placed across the channel. 


The construction of an iron bridge is 
contemplated at Albert Lea, Minn., at the 
old mill. Senator Knatvold is endeavoring 
to get an appropriation from the state to 
help build it. 


Maumee avenue has been suggested asa 
fit place for the proposed up-river bridge, 
at Toledo, O. An ordinance has been pre- 
pared which provides for the issue of $200,- 
000 in bonds for it. 


A site has been selected for the proposed 
bridge across the Maple, near Enderlin, N. 
D. Ransom county commissioners are cor- 
responding with Cass county commission- 
ers regarding the building of it. 


The Indiana Bridge Company, Muncie, 
Ind., secured the contract for a new iron 
bridge across Potato creek, near Olive 
Branch, Ind. The company has put in an 
iron bridge just south of New Lisbon, Ind., 
also. 

A high level bridge, over Walworth Run, 
from the foot of Willett street, is favora- 
bly considered by a number of citizens at 
Cleveland, Ohio. Director Farley thinks 
that it will not be constructed very soon, 
however. 


Bids will be received until December 6, 
at Scranton, Pa., for building the super- 
structure of the Lindenstreet bridge across 
the Lackawanna river. Bids will also be 
received until December 13 for construct- 
ing the superstructure for the Spruce 
street bridge over the Roaring brook. 
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The construction of a new bridge across 
Crooked creek, on the Rushville and Cam- 
den road, is contemplated at Rushville, Ill. 


Sealed proposals will be received until 
December 5, at Baltimore, Md., for build- 
ing an iron draw span and two fixed iron 
span bridges across Bearcreek. Bids will 
also be received for building a wooden pile 
bridge in place of the two fixed iron spans. 


PARKS. 


Jnionville, N. Y., is to have a park. 


The new public park at Burlington, Ia., 
will consist of about ninety acres. 


A committee has been appointed at Mo- 
line, Ill., to inspect land for a park. 


The Euclid Beach Park Company has 
been incorporated at Cleveland, O. 


About sixteen acres of ground have been 
secured at Des Moines, Ia., for park pur- 
poses. 


Mayor Caldwell thinks Cincinnati needs 
another park in the northwestern pre- 
cincts. 


Negotiations are under way, at Toledo, 
O., for acquiring an addition to Colling- 
wood Park. 


Efforts are being made by the West End 
citizens at Davenport, Ia., to secure a park 
with a river view. 


A new public park will be opened at 
Haddonfield, N. J., by the West Jersey 
Traction Company. 


A loan of $4,000,000 has been voted, at 
Baltimore, Md., with which to purchase 
Clifton and other parks. 


About twenty-five trees were planted on 
the park drive and about one hundred in 
Kirkwood Park, on Arbor day, at Wil- 
mington, Del. 


A lake will be built at Seymour Park, 
near Omaha, Neb., which will be a half- 
mile in length, eighteen hundred feet 
across its greatest width, and fifteen feet 
deep in places. The lake will be filled 
with a variety of fish. The park is owned 
by Dr. Miller. 


MUNICIPAL ENGINEERING. 


A park and boulevard system, as pre- 
pared by the Park commission at Denver, 
Colo., shows fourteen parks, embracing 1,- 
743 acres of land. 

Land has been purchased at Kalamazoo, 
Mich., by H. C. Reed and O. M. Allen, 
which will be used for a park. The ground 
will be platted, streets opened and shade 
trees planted. 


A plat of ground, containing seven acres, 
will be donated to the public school chil- 
dren, by Adolph Sutro, at San Francisco. 
The ground is situated just south of Golden 
Gate park, and it will have everything 
amusing and instructive that will make it 
an ideal play and picnic ground. 


Col. A. A. Pope has given to the city of 
Hartford, Conn.; a tract of land compris- 
ing 74 acres, in the southwest part of the 
city, fora public park. Following upon 
this came a gift of 90 acres, part in Hart- 
ford and part in West Hartford, for a pub- 
lic park, with from $180,000 to $200,000 in 
cash to improve this and other property 
for park purposes. The will of Charles M. 
Pond bequeathed the latter to the city. 


MUNICIPAL BONDS. 
Bids are invited until December 20, New 
Paynesville, Minn., for $5,000 water-works 
bonds. 


Bids are wanted at Mansfield, O., until 
December 10, for $12,585.11 of 6 per cent. 
bonds. 

Bids will be received at Steubenville, O., 
until December 10, for the purchase of 
water-works bonds. 

Bids are invited at New Bedford, Mass., 
until December 7, for $500,000 of 4 per 
cent. water bonds. 

Detroit, Mich., invites bids until Janu- 
ary 7, 1895, for $100,000, on water-works 
bonds, 30 years, 4 per cent., semi-annual, 
$1,000 each. 





RUDY’S PILE SUPPOSITORY 
is guaranteed to cure Piles and Constipation, or 


money refunded. 50 cents per box. Send two 
stamps for circular and Free Sample to MARTIN 
RUDY, Registered Pharmacist, Lancaster, Pa. No 
POSTALS ANSWERED. For sale by all first-class 
druggists everywhere. Ward Bros., A. Kiefer &Co. 
and Daniel Stewart, Wholesale Agents, Indian- 
apolis, Ind. 
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CHICAGO, 18393 





EXPOSITION 












Ist. Asphalt and Asphaltic Cements: The Refined Asphalt and Asphaltic Cements for Pave- 





ments and Asphaltic Mastics are of excellent quality and up to the required standard. 







They are therefore worthy of an award. 





Trinidad Asphalt Pavements: The Trinidad Asphalt Pavements for streets, laid according 






to the several methods by ‘‘The Barber Asphalt Paving Company’’ upon concrete founda- 






tions, old stone block and other pavements, are adapted toallclimates. They are remark- 







able for quantity, quality, ease of traction, noiselessness, ease of cleaning, sanitary value, 







economy of maintenance and handsome appearance, and are worthy of an award. 





Machinery and Processes: The models, samples, etc,, show clearly and fully the Machinery, 







Processes and Materials for the manufacture of Asphalt Pavements and Mastics. 





They are worthy of an award. 







ee re 


DIRECTORS: 


“bh | \ D A N A C. M. KIMBROUGH, Pres’t and Gen. Mgr. ak 
GEO. F. McCULLOCH, Vice-President. 

: B C J. R. MARSH, Secretary and Treasurer. 

+ BRIDGE CO. ; 


MANUFACTURERS OF 


WROUGHT IRON BRIDGES, IRON SUBSTRUCTURES, = 
VIADUCTS, ROOFS AND BUILDINGS mencte, wo. 4 


be Hh Fe 























STEEL BUILDING, HARTFORD CITY GLASS CO., HARTFORD CITY, IND. 
We build any kind of IRoN BRIDGES or BUILDINGS wanted. Can give satisfactory reference th 
to larger amount and greater variety of work done in Indiana than any other Bridge Company. 
We invite inspection of our shops for efficiency and capacity. Notice of Lettings solicited. 


$$ 





PATENT LEG BRIDGE, TANTILEVER PLAN. 





Our PATENT LEG BRIDGES are constantly increasingin popularity. Over one thousand 
now in use in Indiana. 
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pensable to every 
person interested 
in or having to do 
with public im- 
provements.—From) 
Louisville Com- 
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An Excellent 
Magazine. 


PAVING AND MU- 
NICIPAL ENGIN- 
EERING is an 
excellent maga- 
zine.—From The In- 
vestor. 





Regarding Brick 
Street Pave- 
ments. 


PAVING AND Mv- 
NICIPAL ENGIN- 
EERING supplies 
much helpful infor- 
mation regarding 
brick street pave- 
ments, and its 
general trend is 
very useful and 
instructive.—From 
Columbus (O.) Post- 
Express. 


Taxpayers Can 
Read It with 
Profit. 


PAVING AND 
MUNICIPAL ENGIN- 
EERING is a maga- 
zine which, as its 
name indicates, de- 
votes its pages to the 
discussion of 
subjects relating to 
municipal improve- 
ments. Itisa 
magazine which 
taxpayers can read 
with profit. It 
contains sugges- 
tions on paving 
written by practical 
men who have an 
actual knowledge 
of the subjects on 
which they are 
asked to give 
opinions.— Syracuse 
Courier. 





Gets Better with 
Every Number. 


MARIETTA, OHIO, 
July 8.—Enclosed 
find two dollars for 
renewal of my 
subscription to 
PAVING AND 
MUNICIPAL 
ENGINEERING. The 
magazine is a 
dandy. It gets 
better with every 
number.—E. F. 
GATES. 





The Most Help- 
fulin America. 


PAVING AND 
MUNICIPAL 
ENGINEERING is 
the most helpful 
publication in 
America to all who 
are interested in 
public improve- 
ments.—From 
Kansas City Times. 
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Valuable. 


PAVING AND MU- 
NICIPAL ENGIN - 
EERING is excep- 
tionally valua).le to 
all who are inte r- 
ested in public im- 
provements.— } rom 
Philadelphia Press. 





Enterprising. 


PAVING AND Mu- 
NICIPAL ENGIN=- 
EERING is an enter- 
prising magazine.— 
From Scranton 
(Pa.) Times. 





Worthy of Com- 
mendation. 


PAVING AND MU- 
2, ICIPALENGINEER- 
ING continues to 
be worthy of com- 
mendation for its 
thorough treatment 
of subjects within 
its scope.—From 
Hartford (Conn.) 
Times. 





Helpful to All. 


PAVING AND Mvu- 
NICIPAL ENGIN- 
EERING is specially 
interesting and 
helpful to all who 
have anything to do 
with public work’— 
FromDetroit News- 
Tribune. 





Well Filled. 


PAVING AND MU- 
NICIPAL ENGIN- 
EERING is well 
filled with matter 
in its line.—From 
New Orleans 
Picayune. 


Richly Deserves 
Success. 


YOUNGSTOWN. O., 
Aug. 4, 1894.—I have 
noticed with great 
interest the large 
number of interest- 
ing topics discussed 


8 in PAVING AND 


MUNICIPAL ENGIN- 
EERING. I desire 
to say that the 
magazine is the 
very best of its class 
and richly deserves 
all the success it 

is having.—J. How- 
ARD EDWARDS, 
Editor Youngstown 
Telegram. 
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California. 
Petroleum and 
Asphalt Com’y 


MINERS AND REFINERS OF 


ALCATRAZ ASPHALT 


FOR PAVING, RESERVOIR LINING, ETC, 


Contractors Supplied 
in any desired 
Quantities. 





ALGATRAZ ROCK ASPHALT. .........ccccccccccccccccccccccssercvcccccccccscsoes 
AICATRAZ LIGUID ASPHALT. .. .....ccccccccccccessccccccccrscccsoveccsoscocsses 
ALCATRAZ ASPHALT PAVING CEMENT.............+-. +005 


Asphalt, and we guarantee all of our products 


O”". Pure Liquid Asphalt used in Refining Alcatraz 
absolutely free from Petroleum Residuum. 


General Office, Room 228 Crocker Building, San Francisco, Cal. 


OTTO D. DROoP, 
MINE OWNER 


HAVANA, CUBA, 


This ‘‘bold lump” weighs “‘one thousand twenty- 
four pounds.” The “analysis,” as made by Mr. 
Leon Malo, at Paris, being as below: 








SOLID BLOCK OF 
ASPHALTUM 
WEIGHING 1,000 POUNDS. 


Exhibited at the 
Chicago World’s Fair. 


>< 


Analysis. 


Pure Bitumen, - 
Foreign Matter, - 
Water, - - - 


70 per cent. 
= 244 “ 
5% 


roo per cent. 





And Recommends the Same for 
Asphalt Paving. 


he Sicilia 








" Asphalt Paving Co. 


ORO OO7® contractors For 





SICILIAN ano GERMAN ROCK 
ASPHALT STREET PAVEMENTS 





STREET 


TRINIDAD “‘LAKE”’ ASPHALT 


PAVEMENTS 





FLOORS 
ROOFS, 


SIDEWAL 


LIMMER ROCK ASPHALT 


» PAVEMENTS ano 
FOR BREWERIES, 


ICE HOUSES, WAREHOUSES, 
CELLARS, STABLES, YARDS, 


KS, ETC. 





TION FO 





ZINSSER’S PATENT INSULA- 


R WALLS OF ICE 


HOUSES. ETC. 





SVVVesetseeses 


é 


| ORCCCC® vestens in 





PAVEME 


SICILIAN ano GERMAN ROCK 
ASPHALTS FOR STREET 


NTS 





| WOHLE 
MASTIGC 


SICILIAN, LIMMER anv VOR- 


ROCK ASPHALT 








CRUDE ano REFINED TRINIDAD 
| ASPHALT 





For estimates 


and full information apply to 


| The Sicilian Asphalt Paving Co. , Times Bldg., N. Y. 


8 












De Sata Re NO 









AN RRM Le SMa PH Brac le Nea 













Tea 





aa 
b 
= 
me 


oat 


sremracry 
SADR ease 


Carat Pa 





BUSINESS DIRECTORY. 





ARTIFICIAL STONE PAVEMENTS. 


Acme Paving Co., Columbus, Ohio. 
Chicago Cement Sidewalk Co., Chicago. 
Dyer & Clark, Rochester, N. Y. 
Simpson Bros. Co., Chicago, Ill. 


ASPHALT. 


W. A. Adams, Cincinnati, Ohio. 

H. & A. B. Aveline Sicilian Rock Asphalt 
Co., Catania, Italy (postage 5 cents). 
The Barber Asphalt Co., New York City. 
California Petroleum and Asphalt Co., 

San Francisco, Cal. 
Fruin-Bambrick Construction Co., St. 
Louis, Mo. 
Otto D. Droop, Havana, Cuba. 
New York & Bermudez Co., N. Y. City. 
New York Mastic Works, New York. 
Standard Asphalt Co., New York. 
The Sicilian Asphalt Paving Co., N. Y. 
John G. Tait & Co., New York City. 
Western Paving and Supply Co., Indian- 
apolis, Ind. 


asenalt PAVEMENTS. 


A. Adams, Cincinnati, Ohio. 
California Petroleum and Asphalt Co., 
San Francisco, Cal. 
Otto D. Droop, Havana, Cuba. 
Fruin Bambrick Construction Co., St. 
Louis, Mo. 
New York Mastic Works, New York. 
The Barber Asphalt Co., New York City. 
Schillinger Bros., Chicago, Ill. 





The Sicilian Asphalt Paving Co., N. Y. | 


John G. Tait & Co., New York City. 

Warren-Scharf Asphalt Paving Co., New 
York and Cincinnati. 

Western Paving and Supply Co., Indian- 
apolis, Ind. 


ASPHALT PLANTS. 


Hetherington & Berner, Indianapolis, 
Ind. 

Norristown Range Boiler Works, Phila- 
delphia, Pa. 


BANKERS. 


Street, Wykes & Co., New York. 


BRICK FOR PAVING. 


Barnard Brick Co., Bellaire, O. 
Clinton Paving and Building Brick Co., 
Clinton, Ind. 





Coaldale Brick and TileCo.,Coaldale,Ala. | 


John Gaffney, Atchison, Kan. 

Interstate Vitrified Brick Co., Philadel- 
phia, Pa. 

Kentucky Fire Brick Co., Portsmouth, O. 

Portsmouth Paving Brick Co., Ports- 
mouth, O. 

Purington Pav’g Brick Co., Galesburg, Ill. 

The Wabash Clay Co., Veedersburg, Ind. 

Mack Mfg. Co., Pittsburgh, Pa. 

Somerset & Johnsonburg Mfg. Co., John- 
sonburg, Pa. 


BRICK KILNS AND DRIERS.? ‘ | 
Serecombe, Osman & Warren, Exmouth, 


} 
| 
| 
| 
| 
| 
| 
| 


Devon, England, and Pyne & Co., To- | 


ronto, Canada. 


BRICK-MAKING MACHINERY. 


Chambers Bros. Co., Philadelphia, Pa. 
Decatur Leader Mfg. Co., Decatur, Ill. 
Fletcher & Thomas, Indianapolis, Ind. 
E. M. Freese & Co., Galion, Ohio. 

The Frey-Sheckler Co., Bucyrus, Ohio. 


J. W. Penfield & Son, Willoughby, Ohio. 
Taplin, Rice & Co., Akron, Ohio. 
The McLagon F’dry Co., New Haven, Ct. 


BRICK-YARD SUPPLIES. 


Chambers Bros. Co., Philadelphia, Pa. 
Fletcher & Thomas, Indianapolis, Ind. 
E. M. Freese & Co., Galion, O. 
Frey-Sheckler Co., Bucyrus, Ohio. 

J. W. Penfield & Son, Willoughby, Ohio. 
The McLagon F’dry Co., New Haven, Ct. 


BRIDGES. 


American Road Machine Co., Kennett 
Square, Pa. 

Indiana Bridge Co., Muncie, Ind. 

Wrought Iron Bridge (o., Canton, Ohia. 


CEDAR BLOCKS. 


W. R. Jones, Muskegon, Mich.:' 


CHEMICAL TESTS. 


Cary & Moore, Chicago, Ill. 

Pittsburgh Testing Laboratory, Pitte- 
burgh, Pa. 

Henry Leffmann, M.D., Philadelphia,Pa. 

= A Denbergh Laboratory Buffalo, 

Hoffman & Hochstetter, Mt. Auburn, 
Cincinnati, Ohio. 


CIVIL ENGINEERS. 


John N. Adams, Richmond, Va. 

Barrally & Snow, North Tonawanda, N.Y. 

Emile E. Berthoud, Cynwyd, Pa. 

Parker N. Black, Asbury Park, N. J. 

C. P. Chase, Clinton, Iowa. 

Colliery Engineering Co., Scranton, Pa. 

Chester B. Davis, Chicago, Il. 

F. A. Dunham, Plainfield, N. J. 

Earnshaw & Punshon, Cincinnati, O. 

W. H. Fritchman, New York City. 

Jens Hartwig, St. Johns, Mich. 

Hoge & White, Wheeling, W. Va. 

J. W. Howard, New York City. 

Frank Knight, Crown Point, Ind. 

G. W. Knopf, Pittsburgh, Pa. 

E. F. Layman, Cincinnati, Ohio. 

Dion Martinez, Pittsburg, Pa. 

Geo. R. & L. Mackenzie, Pittsburg, Pa. 

Malcolm D. Patterson, Philadelphia, Pa. 

Phillips & Goss. 

Hiram Phillips, St. Louis, Mo. 

Potter & Folwell, New York and Pitts- 
burgh. 

W. S. Shields, Chicago, Il. 

Wickenden & Clark, Toledo, O. 

Geo. W. Wynn, Cedar Rapids, Ia. 


CLAY-WORKING MACHINERY. 


Chambers Bros. Co., Philadelphia, Pa. 
Decatur Leader Mfg. Co., Decatur, Ill. 
Fletcher & Thomas, Indianapolis. 
Frey-Sheckler Co., Bucyrus, Ohio. 

E. M. Freese & Co., Galion, O. 

J. W. Penfield & Son, Willoughby, Ohio. 
The McLagon F’dry Co., New Haven, Ct. 
Taplin, Rice & Co., Akron, Ohio. 


COAL TAR.' =~ 


Schoellkopf, Hartford & Maclagan, New 
York City. 


CONTRACTORS. 


John N. Adams, Richmond, Va. 
B. D. Bartow, Dayton, O. 

Paul T. Brady, Syracuse, N. Y. 
Campbell Bros., Cleveland, O. 
J. U. Fritchey, Lancaster, Pa. 





CONTINUED ON PAGE 11. 


A Good Publica- 
tion. 


PAVING AND Mu- 
NICIPAL ENGIN- 
EERING is a very 
good publication 
and keeps its spe- 
cialty well in hand. 
—From New Or- 
leans Picayune. 





Full of Valuable 
Information. 


The several depart- 
ments of PAVING 
AND MUNICIPAL 
ENGINEERING are 
full of valuable 
technical and pro- 
fessional informa- 
tion.—From Boaton 
Herald. 





Covers its Field, 


PAVING AND MU 
NICIPAL ENGI- 
NEERING thorough- 
ly covers its field. 

«—From Milwaukee 
Sentinel. 





Always Full of 
Excellent 
Matter. 


PAVING AND Mvu- 
NICIPAL ENGI- 
NEERING is always 
full of excellent 
practical matter re- 
lating to the im- 
provement of cities 
—From Minneapo- 
lis Journal. 





A Library in 
Itselt. 


PAVING AND MUN- 
ICIPAL ENGINEER- 
ING is a magazine 
that should be in 
the hands of every 
municipal officer 
and all those who 
are interested in 
city improvements, 
either special or 
general. A num- 
ber is almost a li- 
brary in itself for a 
city official—From 
Joliet (Ill.) News. 





Always Prac- 
tical. 


PAVING AND MU- 
NICIPAL ENGI- 
NEERING is always 
practical in its 
solution of prob- 
lems on these ques- 
tions.— From 
Detroit Free Press. 








GALESBURG 
PAVING BRICK 


The demand for these Celebrated Brick has hitherto far exceeded 


the supply. By the erection of one of the largest and most complete 
plants in the country, THE PURINGTON PAVING BRICK COM- 
PANY expects to be able to furnish these Brick in any desired quantity, 




















and to fill all orders promptly and satisfactorily. 





PRICES AND SAMPLES FURNISHED ON APPLICATION TO 


Purington Paving Brick Co. 


FIRST NATIONAL BANK BUILDING, 
GALESBURG, ILL. 








CAPACITY, 100,000,000. 


MACK MFG. CO. 


MANUFACTURERS OF 


VITRIFIED BRICK AND BLOCKS, 


STREETS AN D ROA DWAYS. 











Union. GENERAL OFFICES; 
ss Clitton No. 1 TELEPHONE BUILDING, 
=, PITTSBURGH, PA. 


Located at New Cumberland, 
West Virginia. 


Largest Vitrified Brick Plant in America. 


Actual tests of service for many years has demonstrated that we 
stand at the head of the market in the manufacture 
of PAVING MATERIAL. . . 
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BUSINESS DIRECTORY—CONTINUED. 





CONTRACTORS—Continued. 


Geo. S. Good & Co., Washington, D. C. 

James Grant & Co., Boston, Mass. 

O. N. Gardner, Jamestown, N. Y. 

James Hurley, Bay City, Mich. 

W. R. Jones, Muskegon, Mich. 

McDonough Construction Co., N.Y. City. 

National Lumber and Shipping Co., Phil- 
adelphia, Pa. 

8. J. Perry, Bay City, Mich. 

Pilcher Bros., North Baltimore, O. 

John F. Pugh, Philadelphia, Pa. 

John G. Tait & Co., New York City. 

B. M. & J. F. Shanley, Jersey City, N. J. 

John Streicher & Son, Toledo, Ohio. 

Simpson Bros. Co., Chicago, Ill. 

Chas. Spinks & Son, Lexington, Ky. 

Van Aken & Hays, Washington, D. C. 

J. E. Voorhees & Co., Terre Haute, Ind. 

Winona Construction Co., Winona, Minn. 

John T. Wyatt, Faith, U. C. 


CONTRACTORS (ASPHALT PLANTS). : 
Hetherington & Berner, Indianapolis. 


CONVEYORS. 
Thos. F. Moore, Buffalo, N. Y. 
Carson Trench Machine Co., Boston. 


CRUSHERS, ROCK AND ORE. 
American Road Machine Co., Kennett 
Square, Pa. 
Gates Iron Works, Chicago, Il. 


CURBING. 
S. J. Osborn, Jr., & Co., Cincinnati, O. 
Simpson Bros. Co., Chicago, Ill. 
ENGRAVERS. 
H. C. Bauer, Indianapolis, Ind. 
Chas. A. Nicoli, Indianapolis, Ind. 


FRICTION CLUTCHES. 
J. W. Penfield & Son, Willoughby, Ohio. 


GOLD MINE. 
The Broken Hill Gold Mining Co., Col- 
orado Springs, Colo. 
Sacramento Gold Mining and Milling 
Co., Colorado Springs, Colo. 


HOISTERS. 
Moore Mfg. Co., Buffalo, N. Y. 


CarsonTrench Machine Co.,Boston, Mass. 


LANDSCAPE ENGINEERS. 

Earnshaw & Punshon, Cincinnati, O. 
MACHINERY, ASPHALT. 

Norristown Range Boiler Works, Phil’a. 
McADAM AND CONCRETE STONE. 

G. W. Bollenbacher, Bloomington, Ind. 
MECHANICAL ENGINEERS. 

F. A. Hetherington, M. E., Indianapolis. 
PAVING BLOCKS. 

Cincinnati Paving Block Co., Cincin- 

nati, O. 

Mack Mfg. Co., Pittsburgh, Pa. 

The Wabash Clay Co., Veedersburg, Ind. 

W. R. Jones, Muskegon, Mich. 
PAVING BRICK. 

Barnard Brick Co., Bellaire, O. 

Clinton Paving and Building Brick Co., 

Clinton, Ind. 

Coaldale Brick & Tile Co., Coaldale, Ala. 

John Gaffney, Atchison, Kan. 

Interstate Vitrified Brick Co., Phil’a. 

Kentucky Paving Brick Co., Portsmouth. 

Mack Mfg. Co., Pittsburgh, Pa. 





Patton Vitrified Brick Co.,Cloverport,Ky. 
Portsmouth Paving Brick Co., Ports- 
mouth, O. 
The Wabash Clay Co., Veedersburg, Ind. 
Purington Pav’g Brick Co., Galesburg, Il. 
Somerset & Johnsonburg Mfg. Co., John- 
sonburg, Pa. 


PAVING CONTRACTORS. 
B. D. Bartow, Dayton, O. 
Geo. 8. Good & Co., Washington, D. C. 
James Grant & Co., Boston, Mass. 
James Hurley, Bay City, Mich. 
The National Lumber and Shipping Co. 
Philadelphia, Pa. 
McDonough Construction Co., N.Y. City 
John G. Tait & Co., New York City. 
S. J. Perry, Bay City, Mich. 
O. N. Gardner, Jamestown, N. Y. 
PAVING PITCH,; 
8. E. Barrett Mfg. Co.,, Cincinnati, O. 
John G. Tait & Co., New York City. 
PAVING TOOLS. 
John G. Tait & Co., New York City. 
Norristown Range Boiler Works, Phil’a. 
PORTLAND CEMENT. 
South Bend Cement Co., South Bend, Ind. 
Meacham & Wright, Chicago, Ill. 
Union Akron Cement Co., Buffalo, N. Y. 
RAILROADS. 
“Big Feur” Route. 
C,H. & D. Railway. 
Monon Route. 
ROAD ROLLERS. 
American Road Machine Co., Kennett 
Square, Pa. 
Erie Machine Shops, Erie, Pa. 
The O. 8S. Kelly Co., Springfield, O. 
SEWER BUILDERS. 
Campbell Bros., Cleveland, Ohio. 
SEWER BRACE. 
Dunn Manufacturing Co., Pittsburg. 
Wm. T. Dunn, Pittsburg, Pa. 
SPRINKLING WAGONS. 
— Wagon Co., South Bend, 
nd, 
SEWER PIPE. 
American Road Machine Co., Kennett 
Square, Pa. 
Campbell Bros., Cleveland, O. 
P. Connor, Toronto, O. 
STONE, BROKEN. 
Geo. W. Bollenbacher, Bloomington, Ind. 
B. M. &. J. F. Shanley, Jersey City, N. J. 
STREET CONTRACTORS’ SUPPLIES. 
American Road Machine Co., Kennett 
Square, Pa. 
The O. S. Kelly Co., Springfield, O. 
STREET PLOWS. 
The Shunk Plow Co., Bucyrus, O. 
TAR HEATERS. 
The O. 8S. Kelly Co., Springfield, O. 
TRENCH MACHINES. 
Carson Trench Machine Co., Boston. 
Moore Mfg. Co. 
TURN-TABLES. 
The Frey-Sheckler Co., Bucyru 3, Ohio. 
J. W. Penfield & Son, Willoughby, Ohio. 
Wrought Iron Bridge Co., Canton, Ohio. 
VIADUCTS. 
Indiana Bridge Co., Muncie, Ind. 
Wrought Iron Bridge Co., Canton, Ohie. 


Very Useful and 
Instructive. 


PAVING AND MU- 
NICIPAL ENGIN- 
EERING supplies 
much helpful infor- 
mation in regard to 
brick street pave- 
ments and its gen- 
eral trend is very 
useful and instruc- 
tive.—From Pitts- 
burg Press. 





The General Ver- 
dict. 


PAVING AND MU- 
NICIPAL ENGIN- 
EERING is the most 
helpful publication 
in America to all 
who are interested 
in public improve- 
ments.—From Lynn 
(Mass.) Item. 





Its Exceptional 
Distinction. 


PAVING AND MU- 
NICIPAL ENGIN- 
EERING has the 
exceptional distinc- 
tion of having re- 
ceived the highest 
World's Fair award 
for its general mer- 
its asa publication. 
—From Portland 
(Maine) Express. 





Always Contains 
Something 
Valuable. 


Interest in city 
public works is in- 
creasing, and the 
disposition of tax- 
payers is manifestly 
to a betterment of 


improvement pro- 


cesses and to the 
practice of the 
greatest economies 
consistent withgood 
work. In PAVING 
AND MUNICIPAL 
ENGINEERING will 
always be found 
some valuable con- 
tributions to the 
literature of this 
subject.—From 
Minneapolis Jour- 
nal. 





ALEXANDER POTTER, 
Assoc. M. Am. Soc. C. E.; Assoc. M. Can. Soc. C. E., etc. 


A. PRESCOTT FOLWELL. 
Assoc. M. Am. Soc. C. E.; M. N. E. W. W. Ass'n. 


POTTER & FOLWELL, 
CIVIL AND SANITARY ENGINEERS. 


Speciatties: 


137 Broadway, New York City. 


Water Supecy, SEweraGe, PAVEMENTS. 


700 and 701 Lewis Block, Pittsburgh, Pa. 





F. L. Hocr, 
City Engineer. 


HOGE & WHITE, 
CIVIL ENGINEERS. 


Water Supply, Sewerage and Paving Plans, Estimates 
and Superintendence. 


A. L. WHITE, 
Ass’t City Engineer. 


City ENGINEER’S OFFICE, WHEELING, W. VA. 


F. A. DUNHAM, 
CIVIL ENGINEER. 


Special attention given to the design and construction of 


sewerage systems. CONSULTING ENGINEER for paving of 


every description and general municipal improvements, 
MAIN OFFICE, NO. 11 PARK AVENUE, 
PLAINFIELD, N. J. 


HIRAM PHILLIPS, 
Assoc. M. Am. Soc. C. E. 
Consulting Engineer 


810 OLIVE STREET, ST. Louis, MO. 
Water-Works. 








Sewer Systems. 


ANDREW ROSEWATER, C. E. 


Engineer Municipal Public Works 


SEWERAGE A SPECIALTY. 
OMAHA, NEB. 


Street Paving. 





424 BEE BUILDING, 





G. W. KNOPF, Consulting Engineer 


STRUCTURAL IRON AND STEEL. 


Plans, estimates and specifications for bridges. via- 
ducts. iron buildings, beams, columns, girders, etc., etc. 
Material inspected and work superintended. Reports 
furnished on existing structures. ,___ 

Correspondence solicited. 


ROOM 51 VANDERGRIFT BLDG., PITTSBURGH, Pa. 


-~_W.S. SHIELDS, C. E. 


1407 TITLE AND TRUST BUILDING, CHICAGO, 





ILL. 


Water-Works and Sewer, Systems. 


Estimates, Plans, Reports, Specifications and Super- 
intendence furnished. Parties contemplating new work 
or reconstructing old works are invited to correspond. 

Do not act as agent or take contracts. 


E. F. LAYMAN, 
CIVIL AND SANITARY ENGINEER 


Rooms 17-18, 64 W. 3d St., Cincinnati, 0. 


Surveys, plans and specifications for Sewerage, 
Drainage and Water Supply. Special attention 
apid to Pavements and general city and village 
improvements; also Surveying of citv and Subur- 
ban property. 


CHESTER B. DAVIS, 


Member American Society of Civil Engineers. 
Member American Society of Mechanical Engineets. 
Member American Public Health Association. 
Member American Water-Works Assoc.ation. 


/ CONSULTING CIVIL ENGINEER. 


Municipal Engineering a Specialty. Reliable Esti- 
mates wade for Contractors. 


1627 [lonadnock Bock, CHICAGO, ILL. 


WICKENDEN & CLARK, 
CIVIL ENGINEERS 


Prepare Plans, Specifications and Estimates for and Su- 
perintend the construction of Bridges, Foundations, Pave- 
ments, Sewerage and all kinds of Municipal Improvements. 


Room 34 Law Building, TOLEDO, OHIO. 


EMILE E. BERTHOUD, C. E. 


M. PHiLA. CLUB OF E. 


| 
| 
| 








Plans, Specifications and Estimates Furnished for 
-~ WATER-WORKS - 


CORRESPONDENCE SOLICITED. CYNWYD, PA. 


BARRALLY & SNOW, 
CIVIL ENGINEERS 


Sewers, Water-Works and Municipal 
Improvements. 


Rooms 21-22 Real Estate Exchange, 
NORTH TONAWANDA, NEW YORK. 


GEO. W. WYNN, 














| erage. 


| CIVIL AND HYDRAULIC ENGINEER 


CEDAR RAPIDS, IOWA. 


Specialties: — Bridges, Water-Works, Drainage 
and Municipa! Engineering. Plans, Specifications 
and Estimates Prepared. 


FRANK KNIGHT, 
ENGINEER AND ARCHITECT, 


CROWN POINT, IND. 


SPECIALTIES—Sanitation and ornamentation of 
ublic and private grounds, towns and subdivis- 
ons. Residence and school designing, remodel- 





| ing, heating and ventilation. 





MALCOLM D. PATTERSON, 
CIVIL ENGINEER. 


Surveys for Railroads, Water-Works. Bridges, Sew- 
Plans and Estimates Furnished and Construc- 
tion Superintended. Examination and Reports made 


| on Railroad, Mining and other properties. 


Room 4 Borough Hall, ? 
and 610 Heed Building, § NORRISTOWN, PA. 


1215 Filbert St., PHILADELPHIA, PA. 
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DION MARTINEZ, 
CIVIL AND MINING ENGINEER. 


403 Herman Building, Pittsburgh, Pa. 
All kinds of surveys, plans and specifications care- 
fully and accurately made. 


SPECIALTY—Reporting on and developing railroad and 
mining enterprises in Spanish-American countries. 
Cc orrespondence ein English, Mpanton and French. 


HENRY LEFFMANN, M. D. 
ANALYSES OF WATERS AND FOODS 
A SPECIALTY. 


715 WALNUT STREET, 
PHILADELPHIA. 








Municipal, Hydraulic and Sanitary Work. 


PARKER N. BLACK, 


CIVIL ENGINEER 
ASBURY PARK, N. J. 


Room 40, No. 450 BRoADWAY, NEW YORK. 





Pittsburgh Testing Laboratory, Ltd. 


Gro. H. Crapp, Aurrep E. Honrt, 
Chairman. Vice-Chairman and Treas. 


116 WATER STREET, 
PITTSBURGH, PA. 


SPECIALTIES—Chemical tests of all kinds; inspee- 
tion of water pipe; testing of brick and paving 
materials; inspection of structural material. 











ALFRED E. PHILLIPS, C. E. Cc. G. H. Goss, C. E 


PHILLIPS & GOSS, 


Consulting, Civil and Mechanical Engineers. 

Plans and estimates furnished for Steam and Elec- 
tric Plants, Water-works, Sewers, Streets, Bridges. etc. 
Construction superintended. House drainage and san- 
itation heating and ventilation a specialty. Examina- 
tions and reports. Correspondence invited. 


Room 10 > tna Building, Indianapolis, Ind. 


LEWIS WILLIAM HOFFMANN 


ROBERT W. HOCHSTETTER, 
Chemists. 
| Asphalts, Paving Materials, Etc., a Specialty 


Oak and Bellevue Ave., Mt. Auburn, 
| CINCINNATI. 








Tre Ven Nenbverar Sosoratsry, 


F. P. VAN DENBERGH, B.S., M.D., F.C.S.; R. A. WITTHAUS, A. M., M. D., Consulting; I. KEMOE, Ph. D 
Chemical Engineers, Analysts and' Industrial Chemists. 


Extended experience in the Chemical features of Municipal Engineering. especially Water Su mpyies and 


Paving Material. Ten years, Chemists to the City of Buffalo and Professors of Chemistry, University o 


Buffalo. 


Laboratory: Swan and Washington Streets, Buffalo. 





JENS. HARTWIG, 


ST. JOHNS, MICH. 
Civiland Sanitary Engineer and Surveyor 
Graduate of University of Munich, Germany. 
Plans, estimates furnished for and superintending of 
construction of Sewers, Water-Works and Pavements, 
etc. Designing and constructing of Sewer Farm a 


specialty. 
Communications in English, German or French. 


J. STOCKLY CARY, JOHN E. MOORE, 


Chemist and Assayer Dep't of 
Mines and Mining. Formerly with Rattle, Nye & 
Chem. of Nat’1 Jury of Aw’ds, Hollis, Rookery Bldg. 
World’s Columbian Exp’n. 


CARY & MOORE, 


ANALYTICAL AND CONSULTING CHemistTs 
SamPLERS AND ASSAYERS. 


1760 MONADNOCK BUILDING, CHICAGO, ILL. 





Js W. HOWARD, 
CIVIL ENGINEER 


No. 1 Broadway, New York City. 


Consultation and Reports on Asphalt 


Mines, Materials, Methods, Machinery; also 
Asphalt and other Pavements. 


W. H. FRITCHMAN, C. E. 


Mem. Am. W. W. Ass’n. 


160 BROADWAY, NEW YORK. 


Examinations and reports for towns, villages and 
corporations contemplating the purchasing of the 
water systems. Plans, estimates and specifications 
furnished. Construction superintended. Munici- 
pal bonds ees — invited. 








GEO. R. & L. MACKENZIE, 


Civil, Mining and Mechanical Engineers 
Hostetter Building, Pittsburgh, Pa. 





WATER-WORKS A SPECIALTY. 
Write us before constructing Water-Works. 


F. A, HETHERINGTON, M. E. 


Special attention given to the develop- 
ment of new ideas and inventions in the 
line of Asphalt Machinery. 


NO. 19 WEST SOUTH STREET, 
INDIANAPOLIS. 








Earnshaw & Punshon, 
CIVIL AND LANDSCAPE 
= » « » ENGINEERS ~ ~ 


S. W. Cor. Fifth and Race Sts., 
Cincinnati, Ohio. 








Our SPECIALTY is the laying out of Parks, Ceme- 
teries, Subdivisions, etc., and furnishing complete 
Grading, Drainage and Planting Plans of same, in 
any part of the United States or Canada. 





Send for Book of References. 
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Paving Pitch~ > 
C™._ Street Pavements 


CORRESPONDENCE SOLICITED. 


S. E. BARRETT MANUFACTURING CO. 
7° La Salle Street, Chicago, Ill. 113 North Eighth Street, St. Louis, Mo. 
29 Euclid Avenue, Cleveland, Ohio. 339 West Front Street, Cincinnati, Ohio. 


170 Rebecca ‘Street, Allegheny, Pa. Clay and Franklin Streets, Louisville, Ky. 
First and Campbell Streets, Kansas City, Ilo. 


COAL TAR PITCH 


FOR ROOFING AND PAVING. 


LARGE CONSUMERS ARE INVITED TO APPLY FOR SAMPLES 
AND SPECIAL PRICES TO 


SCHOELLKOPF, HARTFORD & MACLAGAN, 


LIMITED 


No. 3 Cedar Street, New York. 


P, 8S.—Prices for carload lots upwards, carriage paid to any point in U.S. or Canada, will be furnished. 








Seneaaienn BROTHERS 


CONTRACTORS FOR * * 
| ASPH A LT 
(" i Asphalte Mine Owners, also e———— 
Zs at Ragusa, etc. 
| 'P AVEME NTS 
W.H. DELANO, Director; LEon MALO, Con. En 


g. | 
Works in the United States: HUNTER's Point, L.I. | 192-94 NORTH MORGAN ST. 


Architects and Engineers can obtain copies of Chicago. 
“Twenty Years’ Practical Experience of Natural 
Asphalt and Mineral Bitumen” on application to Eastern Offices at Cincinnati, Cleveland, Detroit 
N. ¥Y. MASTIC WORKS. end ‘Toledo, Ohio, 


Es ee Boorman, Manager, Bd Broadway, New York. 


ROCK ASPHALT B. M. & J. F. SHANLEY, 


| GENERAL CONTRACTORS anbd BUILDERS oF 
NATURE’S PAVING MATERIAL. | TELFORD anD MACADAM ROADS. STREET 


5 PAVING. BRIDGE MASONRY. 
CONTRACTS SOLICITED ia 26 Exchange Place, Jersey City, N. J 


7 ea a | OFFICES 14 South Broad Street, Philadelphia. 
TRADE SUPPLIED. ’ 867 Broad Street, Newark, N. J. 

| Trap-Rock, Crushed Stone and Screenings for sale 

W. A. ADAMS, ‘CINCINNATI, OHIO. | by Car-loads. Telephone Connections. 


JOHN G. TAIT & co. THE NATIONAL LUMBER AND 
CONTRACTORS FOR 
ASPHALT AND CONCRETE PAVEMENTS SHIPPING COMPANY, 


For Parks, Sidewalks, Factories, Stables, Breweries, 321 WALNUT ST., PHILADELPHIA, PA. 
Slaughter Houses, Ice Houses, —— —— 
Laundries, Foundation Walls, Arches, Vaults. 
IMPORTERS OF NATURAL ASPHALT. oe CONTRACTORS T 
148 and 150 N. J. R. Ave., 00 Maiden Lane, And Dealersin Standard Vitrified Paving 
NEWARK, N. J. NEW YORK and Building Brick. 
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COMPAGNIE GENERALE 


des Asphaltes de France, 117 Quai | 
Valmy, Paris. | 
} 





x) ) Sole Proprietors of the 


Mines of Seyssel, 
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wairkaoe Le ethan 


Bit mee SL 
Sy atin ala 9 


TITS: 
ee RES SCR 


B. D. BARTOW, 


General Contractor, 


‘ Sewers, Pavements, House Connections,'Etc. 


READY AT ALL TIMES TO BID ON WORK 
IN ANY PART OF THE COUNTRY. 


No. 109 South St. Clair Street, Dayton, Ohio. 





PILCHER BROS. 


Sewer Contractors, 


Pitcuer Brock NortH Ba timore, O. 





Information of Letting Solicited. 





W. R. JONES, 


DEALER IN 


CEDAR BLOCKS FOR PAVING, 


And Contractor for Paving Streets. 





Correspondence solicited. 


JAMES HURLEY, 


CONTRACTOR FOR 


_ Street Paving, Water-Works and Sewerage. 


MUSKEGON, MICH. 





JOHN STREICHER & SON, 


CONTRACTORS FOR 


PAVEMENTS, SEWERS, ETC. 


Information Solicited as to Letting 
of Contracts. 


718 Michigan Street, 





« THE --- 
WINONA CONSTRUCTION CO. 
General Contractors 


Pavements, Sewers, Etc. 


WINONA, MINN. 


Toledo, Ohio. 





CHARLES SPINKS & SON, 
STREET CONTRACTORS. 


GENERAL CONTRACTING WORK. 
Information as to letting of contracts solicited. 





Address 121 East Sixth St., Newport, Ky., or 
Lexington, Ky. 


Twenty Years’ ExpeRiEncer. 
BAY CiTY, MICHIGAN. 


Information Solicited regarding Letting of Contracts. 








J. E. Voorhees. E.W. Voorhees. (Geo. R. Grimes, C. E. 


J. E. VOORHEES & CO. 


TERRE HAUTE, IND. 


General Contractors 
BRICK PAVING A SPECIALTY. 


J.T. WYATT, 


MANUFACTURER OF 


ROUBLE PAVING STONES, CURBING, 


Millstones, Bases, Flagging, Building 
Stones, Etc. 





| Write for prices. * Faith, Rowan County, N. C. 








JOHN F. PUGH, 


General Contractor. 
Sewer Work a Specialty. 
ROOM 13, 1237 ARCH STREET, 
PHILADELPHIA, 





Ss. J. PERRY. 
Water, Pavements and Sewers. 


TWENTY YEARS’ EXPERIENCE. 
SEWERS A SPECIALTY. 


520 13TH STREET, BAY City, MICH. 
Correspondence Solicited. 


O. N. GARDNER, 


General Contractor 
Sewers 
WATER-WORKS and 
MASONRY 


sanmuarown. NEW YORK. 





GEO. S. GOOD & Co. 
RAILROAD AND GENERAL CONTRACTORS 
Room 40 ATLANTIC BUILDING, 


Nos. 928 AND 930 F STREET, N. W. 
WASHINGTON, D.C. 


J. U. FRITCHEY, 


General Contractor, 
LANCASTER, PA. 
Species: ‘hy - ng of Fm oe and Belgian Blocks, 


Vitrified Brick, Gas and Water Pipes, 
Building Sewers and Railroads. 





D,. VAN AKEN. F. J. HAYS. 


VAN AKEN & HAYS, 


RAILWAY CONTRACTORS 
ROOM 25IWARDER BUILDING, 
WASHINGTON, D.C. 


aye A Construction, Track Laying and Ballasting, 
Bridge Building, Trestle Work, Harbor and River Im- 
provements, Dock Building and Pile Driving. 
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SIMPSON BROS. CO. 


CONTRACTORS FOR 


COMBINED CURB AND GUTTER 
And Portland Cement Sidewalks. 


ESTIMATES FURNISHED ON ALL CLASSES OF 
CEMENT CONSTRUCTION. 


Room 704 Chamber of Commerce, Chicago. 





CLINTON PAVING & BUILDING BRICK CO. 


‘‘Clinton Pavers,’ Vitrified Sewer Brick, 
Pressed and Common Building Brick. 


The best equipped Street Paving Brick Plant in the West. Capacity large, Machinery and 
arrangement second to none. Our finished product is not surpassed in the country. 


and Prices. 


THE WABASH CLAY COMPANY, 


MANUFACTURERS OF THE COLUMBIAN PAVEMENT, 
PAVING BRICK AND BLOCKS, BUILDING BRICK, 
FIRE BRICK AND GROUND FIRE CLAYS. 


Write us for Samples OFFICE AND WORKS, CLINTON, IND. 











We have a large capacity and a modern and thoroughly equipped plant. 
Our goods are standard for quality and finish. 


SAMPLES AND PRICES SENT ON APPLICATION. 
OFFICE AND WORKS AT VEEDERSBURGH, IND. 








Somerset & Johnsonburg Mfg. Co. 


MANUFACTURERS OF 


OUR PLANT IS THOROUGHLY EQUIP- H 
PED WITH ALL MODERN IMPROVE- O NSON B U RG 
MENTS. ALL BRICK BURNED IN THE 


YATES PATENT KILN. - « SHALE PAVERS 
Office and Works, Johnsonburg, Pa. 


O. D. PERSON, 160 FIFTH AVENUE, R. T. CROPPER, BUILDERS’ EXCHANGE, 
NEw YORK, PHILADELPHIA, PA. 
Prices and samples upon application. 








‘ified. THE BARNARD BRICK 60. 


Vitrified --- 
BELLAIRE, OHIO. 


IRON SHALE > Brick: 
STREET AND MANIJFACTURERS OF - 
cca | Vitrified — Brick 


The Kentucky Fire Brick Co. and 
The Portsmouth Paving Brick Co. and Blocks 
PORTSMOUTH, OHIO. 
FOR STREETS AND ROADWAYS. 


2 Low Rates to All Points, Rail or River. Prices and Samples furnished on application to 
ULL rr the above address. 
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BRIDGE 
ENGINEERING 


ZN 





DIPLOMAS AWARDED. Courses in other trades, 
all including thorough instruction in Mathematics 
and Physics. Send for FREE circular stating sub- 
ject you wish to study to The Correspondence 
Sehool of Industrial Sciences, Scranton, Pa. 


BRICK PAVEMENTS 


BY 


C. P. CHASE, Civil Engineer, Clinton, Iowa. 


Full instructions from the beginning, with com- 


plete specifications. 
The most useful and reliable hand book to be 


obtained. Price, One Dollar. 














Vitrified Street Paving Brick. 


Attention, Engineers of Southern Cities !, 





The Coaldale Vitrificd Street Paver is the best in 
the South, having twice surpassed all Southern 
competitors in the tests at Jacksonville, Fla., and 
in the test for absorption and crushing strength it 
ranked higher than the famous Zanesville, Ohio, 
and Kentucky blocks. 


Absorption. . . .56 per cent. . 
Crushing. . . . 60,000 pounds 2 inch cube. 
Abrasion. . .. 11.8 per cent. 2,000 revolutions 


75,000 square yards laid and under contract. Mu- 
nicipal governments contemplating paving will 
find it to their interests to write to the undersigned 
for samples and in regard to prices. Address 


JOHN W. SIBLEY, Treasurer, 
202244 First Ave., Birmingham, Ala., 
Or COALDALE BRICK AND TILE Co., 
Coaldale, Jefferson Co., Ala. 


JOHN GAFFNEY 


MANUFACTURER OF 


i te lt 
OPERATING 
444444 THE PLANTS OF THE 


High ATCHISON 4 Vitrified 
VITRIFIED BRICK, : 

Grade company 4 Brick 
oe STANDARD = Yevy+vyv+ 

4 

4 

4 

4 





j»~A+AAA A DA 


> 

‘ 

5 

, BRICK COMPANY 
7 AND 

t MARTIN 

, PRESSED BRICK 
COMPANY } 








Peer rr err e ee 
CAPAGITY, 20,000,000 
ATCHISON, KANSAS 


O. S. KELLY ComPANY, 


SPRINGFIELD, OHIO 


~ 
“a — 
: = 


=| 
= 

=| 
-— 


HANDSOME CATALOGUES 
SENT ON APPLICATION. 





Steam 
Road 

| Rollers, 
Steam 
Asphalt 
Rollers, 
Portable 
Heating 
Tanks, 


Street Contractors’ Supplies 
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Warren=Scharf 
Asphalt Paving Co. 
Genuine 

Trinidad Asphalt 
Pavements. 
Durable, Healthful, 
Noiseless. 


It enhances the val- 


ue of property more 
than any other 
pavement. 


81 Fulton Street, New York. 
61 Blymyer Building, Cincinnati, Ohio. 
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BRICK MAKING MACHINERY 


COMPLETE PLANTS EQUIPPED WITH MACHINERY FOR, THE MANUFACTURE OF 


PAVING BRICK 


SOME OF THE LARGEST AND MOST SUCCESSFUL CONCERNS. IN THE COUNTRY ARE 


TH E CHAM BE RS MACHINERY AT GALESBURG, cou : Ee 


PHILADELPHIA, PENNSYLVANIA 





USING OUR MACHINERY, 
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ALONE HAVING A DAILY CAPACITY OF 


OC alanaien Brick 
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